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—read each month by 26,000 men who apply 
fluid power to all types of machines and equipment 


Wherever you 
use compressed 
alr... 


As easy as plugging in 
your electric shaver 


Write for Hansen Catalog 


To connect the Coupling, just push the Plug 
into the Socket — with one hand. Flow is —a ready reference when you want infor- 
instantaneous. To disconnect, push back Quick mation on couplings in a hurry. Lists com- 
sleeve on Socket. Coupling disconnects with Connection plete range of sizes of Hansen One-Way 
instant, automatic shut-off of air. Shut-Off, Two-Way Shut-Off, and Scraight- 


and . 
Through Couplings. 
Disconnection 


Quick - Connective 


instant Fluid Line Couplings for 


Blue section shows how Automatic AIR + OIL « GREASE « HYDRAULIC FLUIDS 
Socket, when disconnected, automatically WATER + VACUUM «+ STEAM + OXYGEN 
ACETYLENE « REFRIGERANTS « GASOLINE 


shuts off air by leak-proof seal of metal Flow or 
COOLANTS « LP-GAS 


valve against rubber valve seat. Shut - Off 


Representatives in Principal Cities 


SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN MANUFACTURING COMPANY 


4031 WEST 150th STREET CLEVELAND 35, OHIO 
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LOW FRICTION 
NODULAR 

IRON PISTON 


| 
BALL CHECK 


INTERCHANGEABLE 
WITH CUSHION NEEDLE 


HANNA Powrdraulic Hydraulic Cylinders meet J.1.C 
recommendations and have industry standard mounting 
dimensions—2000 psi and 3000 psi non-shock. 1'2” through 
8” bores. 

EXCLUSIVE PRESSURE TIGHTENING TUBE SEALS, Jocated on 
the outside diameter of the cylinder tube, form a positive 
seal at all pressures from zero to maximum. Minute expan- 
sion of the tube due to pressure, squeezes the “O” ring 
making the seal even tighter. The “O” ring is fully confined 
between the head and the tube and will not extrude at high 
pressures. Unlike other cylinders that seal at the tube ends 
or inside diameter, the Hanna Powrdraulic Cylinder with 
pressure tightening O.D. seals will remain tight at all 
pressures. 

DOUBLE SEAL PISTON RINGS give you twice the sealing 
power of conventional piston rings. These bi-directional, 
cast iron rings, consisting of a ring within a ring, seal both 
the “in” stroke and the “‘out”’ stroke of the cylinder. The 
piston with double seal rings is packed for life and never 


PRECISION 
CUSHIONS 


ONE PIECE 
CUSHION NEEDLE STEEL HEADS 
INTERCHANGEABLE XK WITH WELDED 


WITH BALL CHECK ~_MOUNTINGS * 


should need replacement. You may also choose the optional 
piston with “U” type synthetic packings. 

FAST CHANGE CARTRIDGE GLAND equipped with a leak 
proof, low friction rod seal forms a tight seal from zero to 
maximum pressure. Built in rod wiper removes dirt and 
particles from piston rod as the rod moves “in” and serves 
as another hydraulic seal to wipe the rod dry on the “out” 
stroke. You can select either the standard gland or the 
optional, multiple lip, spring loaded seal. The optional 
gland is interchangeable and is available with synthetic 
rubber or Teflon* Vee packing. 

ONE PIECE STEEL HEADS WITH WELDED MOUNTINGS are 
much stronger than conventional bolted construction 
and assure squareness of mountings. All mountings are 
designed to carry maximum cylinder loads with a generous 
safety margin. 


Write for Catalog 900 and the name of your nearest representative. 


*DuPont's registered trademark 


Hanna Engineering Works 
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@ Designers can now take advantage of ing and relieves vou of the burdensome worry about 
Minnesota Rubber’s new PROTOTYPES by deadlines. 
ECONOMY_This is the most economical method 


KOTOKAS1! to get high-quality, economical 
of producing prototype parts there is. Depending 


rubber parts for testing 
on the intricacy of the design, big savings are pos 


sible over conventional methods. Budgets can be 


ERANCES olerances are identical with | 
reduced and it is possible to test several iriations 


t ro 1 tio 
indard production of a design with the money saved 


\ eee oe NO LIMITATION PROTOTYPES by KOTOKAS1 
has been successfully applied to a wide variety of 
designs ranging from a simple washer to intricate 
ke only hours molded parts. There is no restriction on materia 
eived to produce either. You can let your imagination run free and 
‘ prototype part ising PROTOTYPES by know you will get prototvpe parts that meet pro 


KOTOKAST. It gives more flexibility in your tes duction standards 


WHETHER YOU ARE DESIGNING A NEW HYDRAULIC SEAL, THE RUBBER COMPONENTS FOR 
A NEW AIRCRAFT OR THE NEXT MOONSHOT BE SURE YOU USE PROTOTYPES by KOTOKAST 
TO CHECK OUT YOUR DESIGN 


FOR MORE INFORMATION ON 
. —s 


PROTOTYPES BY KOTOKAST.... 


FREE COVER TO BIND YOUR |» } 
- 


FACT tng 


DEPARTMENT 140, 3630 WOODDALE AVENUE 


ata @ 
ae MR “FACTS FOR FILING” PAGES 
. MINNEAPOLIS 16, MINNESOTA 
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CONSIDER THE 
VITAL HYDRAULIC 


MORE USABLE HYDRAULIC POWER 


CONTROL ZONE 
1S WATERMAN 


WHEN THE 


When you specify components for hydraulic systems—either 
mobile or stationary—give a second thought to the vital ele- 
ments of the Control Zone. When you write in Waterman 
for DC or AC solenoid valves (like the %” No. 314 shown 
, you specify many extra values that no other valves 
can give: Pilot operation, for wider valve opening, lower 
pressure drop, less power consumption; operating pressures 
up to 3000 p.s.i. with high-strength aluminum alloy bodies; 
easier installation; complete accessibility of all working parts; 
continuous-duty solenoids with modern plug-in connectors; 
fast, positive valve action. Every Waterman valve is factory- 
tested before shipment. And yet all this extra value costs you 
no more. Specify Waterman—and be right from the start 


Waterman Vaives 
and Accessories 


for Hydraulic Systems 


abov e 


Waterman representatives are in all principal cities. 
Write for Waterman Solenoid Vaive Catalog No. 2000, 
and for Waterman Flow Regulator Catalog No. 1000. 


Engineering Company, 725 Custer Ave., Evanston, Illinois 
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ENGINEERING COMPANY 
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DESIGN 
NOTES 


How C/R’s New 
Metal Bellows Seal 


Meets Seemingly Impossible 


Operating Conditions 


Operating Ranges 
Temperature 400° to 1000° F. 
500 psi 

80,000 pius 


Pressure 
R.P.M 

These known operating ranges indicate 
the function of this seal. It is designed 
for applications where temperatures and 
mediums to be sealed forbid the use of 
any organic materials. Typically, these 
applications include fuel pumps, com- 
pressor power units and turbine starters 
characteristic in rockets and missiles. 
Other applications include mechanisms 
which are exposed to a high level of 


radioactivity 


Design Advantages 
The C/R metal bellows seal consists of 
a metal bellows — a welded homoge- 
neous unit which is secured at one end 
and a carrier ring in which the seal- 
ing face is mounted. The seal does not 
contact the shaft. It is stationary, and 
the only rubbing surfaces are the seal- 
ing face and mating ring. These surfaces 
are precision lapped to provide a pos- 
itive seal with minimum friction. At 
any given pressure, the seal can be de- 
signed to maintain proper and con- 
stantly effective face loads. It orients 
immediately to run-out and will resist 
any torques it is subjected to in opera- 
tion. The design has high end-play tol- 
erance: Chicago Rawhide engineers 
have deflected a bellows .100 in. for three 
million cycles at 1750 cpm and at a 
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temperature of 500° F. with no adverse 
effects 

A further advantage is relatively light 
weight and compactness. The C/R metal 
bellows seal can be designed for min- 
imum axial and radial space. Axially, 
complete seals can be produced within 
a \% in. cross-section. Radially, dimen- 
sions are comparable with conventional 
end face seals. 

The C/R metal bellows seal can also be 
designed with an extremely low coeffi- 
cient of expansion. The importance of 
this factor becomes apparent with the 
fact that in many applications the op- 
erating temperature may change hun- 
dreds of degrees in a very few seconds. 


Mediums To Be Sealed 
Virtually any known liquid or gas may 
be positively sealed with this design, 
depending upon duration or service life. 
From a practical viewpoint, the C/R 
metal bellows seal is the best design for 
the sealing of cryogenic and high- 
energy fuels such as LOX, hydrogen 
peroxide, fluorine and other missile and 
rocket propellants. 

Where possible, lubrication of the two 
sealing faces is desirable to prolong 
service life. However, the medium being 
sealed commonly acts as the lubricant 
and may be merely hot gas. 


Materials 
Sealing faces and mating rings for the 


C/R metal bellows seal are available in 


le 30 


a variety of materials including carbons, 
carbides, ceramics and various alloyed 
metals for both high temperature and 
corrosion resistance. The bellows can 
be furnished in any of several metals 
and alloys such as stainless steel, Monel, 
Inconel X, Ni-Span C and other special 
alloy steels 


Consult C/R Engineers 

Each application for the C/R metal bel- 
lows seal is essentially a custom-design 
and an intimate knowledge of all condi- 
tions to be encountered must be known 
by Chicago Rawhide engineers to pro- 
duce the correct combination of proper- 
ties in the seal. Then, whether you re- 
quire five, fifty or five thousand seals 
Chicago Rawhide will design and pro- 
duce the correct seal to solve your 
problem 


Helpful Design Data: 

We will gladly furnish you with a de- 
sign guide and space envelope data con- 
cerning the C/R Metal Bellows Seal 
Just write for Bulletin MBS-1 on your 
company letterhead 
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3 Elston Avenue « Chicago 22, Illinois 


Offices in 55 principal cities 


In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd 
Brantford, Ontario 
Export Sales: Geon International Corr 
Great Neck, New York 





Acco 
Helicoid 
Gage 
U.S.A. 
NOTHING BUT THE BEST IN GAGES FOR WORKING PRESSURES FROM 30” VACUUM TO 10,000 p.s.i 


Shock-Proof Cam Actuation (no gears—no teeth) 
Makes Helicoid Gages Ideal for Hydraulic Services 


Designed for pulsating and impact hy- Patented in the U.S.A. and in toreign countries 

- : os then 
draulic service, the Helicoid movement ee OS Cee ee 
releases at zero in the event of sudden less steel hair spring 

o . e e maintains smooth. con- 

pressure reduction. This eliminates shock tinuous contact between ; The cam sector is alumi- 
on pointer and movement by reducing oo oe num—to reduce inertia 
impact of pointer against pointer stop es 
pin. This protects the gage mechanism Standard bushings are 
where gages may be subject to occasional : Sa 


vacuum. The roller is stainless 
ry’ . . . a stee! with a highly po 
Che superiority of Helicoid Gages is most evi- ished neticoid surtace 


dent in severe service — wherever a gage is sub- 
jected to violent pressure pulsations or certain y . The connecting link 
. . and the screws are 
severe mec hanical v ibrations. he ; i Sees alate ton Nee pe 
he sustained accuracy of Helicoid Gages shaped. and rides on a Sen eines ene 


; Qraphited Bakelite cd , , , 
over millions of evcles is explained by the de- . ee owe . facing is graphited 
. Bakelite. It will not 


to a minimum. 


. ‘ The link adjusting screw 

tails of design and construction of the Helicoid The hairline pointer ad cube eaieient is at the rear to faci 

movement shown at the right. canprest ag icoid Gage 
Rolling action of the cam facing against the 

roller surface ... graphited Bakelite bushings, 

roller pivot base and cam facing . .. K Monel connect- 

ing links and serews ... all such Helicoid features pro- 

tect against wear and corrosion and assure sensitivity, TUBES BUILT FOR MILLIONS 

ustained accuracy and trouble-free operation through OF PRESSURE PULSATIONS 


millior of cycles at : . ‘ , 
lo fit the wide range of applications, 


’ Helicoid Bourdon tubes are available in 

HELICOID GAGE CARTRIDGE SNUBBER four materials—alloy steel, K Monel, 
Patent pending) stainless steel and phosphor bronze 

All Helicoid tubes are made from 

seamless tubing and are carefully designed 

to give maximum torque and minimum 

stress. When used within the dial range, 

they will withstand many millions of pres- 

sure pulsations and will not stretch, leak nor crack. 





Chis is a simple, effective throttling 
device to reduce or eliminate pulsa 
tions of the gage pointer. There are 
no moving parts, no adjustments 
needed. Available in three types in 
powdered bronze or stainless steel 


for air, gas, water, steam, medium . 
or heavy liquids. 


Threaded cartridge body for 


assembly in any Helicoid Gage . : . DOUBLE SCALE DIAL 
tapped socket shank , SHOWS TONS ON RAM 
, AND PSI 
Helicoid Gage dials are supplied in jet 
black with white figure markings or in dull white with 


EASIEST black figure markings. They are constructed of laminated 
phenol with a transparent plastic surface and the longest 


ADJUSTMENT possible scale length for more accurate readings. They 


AND are non-corroding, will not discolor nor fade and will 


CALIBRATION not crack, chip nor peel. 
Acco 
A 











Only Helicoid Gages have the external 


pointer adjustment pictured here. The Helicoid Gage Division 


Helicoid type adjustment cannot be jarred out of position 

Calibration of Helicoid Gages is accomplished easily, AMERICAN CHAIN & CABLE 
without removing dial or pointer, because the link ad 
justing screw is at the rear of the system. 929-H Connecticut Avenue + Bridgeport 2, Connecticut — 


Lleledal 








Helicoid gives you all these features at prices that are competitive in the quality gage field 
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Paid Power WOW 2: 


MACHINE 


‘ 


From Oilgear Application-Engineering Files 


HOW OILGEAR “ANY-SPEED” DRIVES ON NEW PAPER MACHINE ACCURATELY CONTROL SECTION SPEEDS 
USER: West Virginia Pulp and Paper Company (Westvaco) (Builder—Beloit Iron Works, Beloit, Wisconsin) 


DATA: Systems to individually vary and accurately dividual, precision-controlled, infinitely variable in- 
control speeds on four sections of a new, 264-in., crease or decrease of 10% over or under main lineshaft 
$25,000,000 paper machine that will produce up to speed—as selected from 2 local, and 7 remote push- 
225 tons daily of a revolutionary, patented, smooth, button stations. 2. Each system to maintain selected 
extensible kraft sheet. Machine is powered from a speed for its section within +0.25% max. variation 
block-long main lineshaft with mechanical differentials over a 50% load change at max. lineshaft speed. 
at each section. Main lineshaft speed will vary over a 3. Systems must also be: a. Compact. b. Impervious 
4:1 range—from 277 to 1107 rpm. to moisture and daily high-pressure ‘“‘wash-down.”’ 


c. Thrifty on electrical power input. d. Trouble-free 
REQUIREMENTS: 1. A system that, when applied to for continuous, heavy-duty, full-production paper ma- 
each of four mechanical differentials, will provide in- chine drive service. 


—— 
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SOLUTION: Application-Engineered Oilgear Hytac* 
hydraulic tachometer) controlled drives provide precise, 
individual speed control on each of four sections—3rd 
dryer, Ist calender, 2nd calender, and winder reel of 
Westvaco’s new #3 kraft machine shown above. Draw- 
ing, above right, shows components of typical sectional 
drive. These highly accurate, compact, heavy-duty sys- 
tems have met or exceeded all originally specified require- 
ments. Examples: 1. Specified +10% infinitely variable 
sectional speed control range exceeded by providing 

12% in actual operation. 2. Selected speeds are main- 
tained within specified limits regardless of load change. 
3. Production speeds increased to over 2000 fpm. Im- 
portant ‘“‘Oilgear-plus’’ features are: 1. Dual winder 
control that, with the mere flip of a control panel switch, 
converts winder drive from speed-controlled to tension- 
controlled ... speed control prevents tearing the tail 
strip when starting a new core, while tension control 
provides good roll quality at full sheet width. 2. Cush- 
ioned, controlled acceleration and deceleration. 3. Posi- 
tive overload protection. 4. Pressure and flood lubrica- 
tion with continuous power fluid filtration. 





Left: Oilgear Sectional Drive Pump 

D) with integral reservoir. Right 
Oilgear Sectional Drive Motor (C 
with direct-connected Hytac slave 
B) to left. 





Fluid Power drives and controls were selected after three years 
of development on this process and machine—from a 2-in. table 
model, through a 15-in. laboratory model and 60-in. pilot model. 
Conventional variable speed drives could not provide the sec- 
tional speed control required. “Equipped with the most advanced 
precision controls known to the industry ...’’—is the statement 
Westvaco has made concerning their new #3 machine, 
OPERATION: Fluid from master tach (A) gives section drive speed command 

to contro! on pump (D). Slave tach (B) feeds back a flow signal proportional ... for the lowest cost per year—it's Oilgear! 


to actual section drive speed. When main lineshaft speed is increased or : ee ty : . , 
decreased, fluid flow from master tach (A) automatically increases or For similar practical solutions to YOU R linear or rotary Controlled- 


decreases to command section drive to follow lineshaft speed change. Motion problems, call the factory-trained Oilgear Application- 
Tareugh local or remote pucibutten stations connected fo electric pit Engineer in your vicinity. Or write, stating your specific require- 
motor (A,) on master tach (A), operator can increase or decrease speed ments directly to : . 

of each Hytac section infinitely up to 12% of prevailing lineshaft speed. si - ies 


A second Westvaco kraft machine will have an Appli- THE OILG EAR CoM PANY 

cation-Engineered Oilgear Controlled Motion System to A 7 < : : : 

cever a 10:1 lineshaft speed range, and a wider sectional pplication-Engineered Controlled Motion Systems 
1564 WEST PIERCE STREET © MILWAUKEE 4, WISCONSIN 


speed range adjustment. 
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NEW HYDROSTATIC DRIVE 
Few areas in fluid power 
design present a more exciting 
frontier than hydrostatic drives. 
Constant torque throughout the 
speed range, inherent braking 
ind overload protection, and sim- 
ple speed control are some of the 
features that make this drive so 
attractive. Why haven't designers 
taken greater advantage of it? 
Component design problems and 
cost have hindered applications, 
but these are being overcome as 
the need for compactness and 
higher powel increases. 
\ major development just an- 
nounced, is Towmotor’s new fork 
lift truck driven by pressure- 
compensated, variable displace- 
ment motors mounted at each 
rear wheel. A single foot pedal 
ictuates the 6-way. 2-position 
valve which controls flow to the 
motors for fast travel or creep, 
either forward or backward. Se- 
quence valving automatically 
puts the pressi re-compensated 
motors into maximum displace- 
ment for high torque when the 
truck starts up an incline. The 
system described on page 67 is 
a refinement of an earlier devel- 
opment first reported by AH&P 


m Dex embet "SO. 


GETTING TOGETHER If designers of 2-platen 
presses think they have problems of synchronizing cylin- 
ders, they'll feel better after reading Equalize Press Clos- 
ing... Hydraulically...Mechanically. It tells about multi- 
platen presses. Not only must the platens stay level, they 
must all close at the same time. Many designs have been 
used; two of them are discussed in this article. See if it 
doesn’t give you some ideas for designing telescopic 


cvlinders. 


HAWAII CALLING ... It’s easier to dial Waikiki now 
that a new telephone cable has been laid from San Francis- 
co to Honolulu. Why are we interested in the project? 
Partly because we like to daydream about Hawaii, and 
partly because hydraulics figured prominently in the job. 
The cable pay-out system requires fine tension and speed 
control—a natural for variable delivery pumps. 





JANUARY 1959 DESIGNERS’ GUIDE ISSUE 


Extra copies of the Fluid Power Specifications issue are 
available. 100 pages of charts give specifications and 


manufacturers for : 


(ccUMULATORS Fitters Ai Morors 

ACTUATORS, Hose Firtines Fiurm Morors 
Rotary Torgove Tuse Frirrines PACKINGS 

A FTERCOOLERS Hyprautic Fiuis Pumps 

Arm COMPRESSORS Pressure Gaces PRESSURE SWITCHES 

Ou Coorers Joints Hyprautic VALVES 

CYLINDERS LUBRICATORS Aim VALVES 


Single copy price is $1.00; 75é each for 25 to 49 copies: 


MWe each for 50 or more coptes. 











BACK SEAT DRIVER .. . We think the day is coming 
when you'll switch on the autopilot in your car, swivel 
around, and deal a hand of bridge while racing across 
the countryside. All of this because of advances in air- 
craft autopilot design. To learn about three types of hy- 
draulic autopilot servos, turn to the Aircraft Section on 
page 110. 


APPLIED HYDRAULICS & PNEUMATICS 





Oe) 





What? Air Polices the Hands Of Policy! 


We are not serious, but— The Ross non-tie-down valve is just one of the many 
designed by Ross to assist in creating safer press circuits 


The boys might forget that a kiss doesn’t involve the . 
7 Call your nearby Ross engineer or write for full details. 


hands but this circuit doesn’t. The screen takes care of 
this. When both his hands depress the actuator buttons, 
they start the sequence to lift the screen, but “‘sneaking”’ 
one hand off calls for the screen to again guard Miss 
‘*Belle-of-the-Bazaar.’’ Our society is pretty romantic 
so we doubt if this “‘automatic bolster” will ever become 
popular. But as a Salety feature on presses, brakes and 
shears the Ross non-tie-down valve, designed to keep 
both the operator’s hands occupied, should become 

















popular. 














If you are interested in “two-hand safety”’ you 
are interested in a Ross non-tie-down valve. 





If the operator follows instructions, then two three-way SEQUENCE OF OPERATIONS 


valves, either in series or in parallel, can protect his hands mney: er 3 
, . Operating valves “A” and “B" simultaneously permits air to 


to a degree; but the operator who sets his mind to it, cat angnee cane aie 
, he : azn) 1] , 1 — flow through the valve “C", shifting valve “D". Valve ‘'D 
eat either of these hook-ups anc Ket p one hand Ire operates cylinder raising screen 

[his valve is designed to avoid one hand operation. In a - 
; De-actuating valves “A” and “B" simultaneously de-actuates 
valves "C" and “D". Cylinder retracts and valve “C" re-sets 


itself for another cycle. 


the Ross non-tie-down circuit, both three-way button 
valves are depressed at once to initiate an action and 
both released before anoth actior in be initiated 

Operating either valve “A” or “B" independently will not 


cause valve “C" to pass actuating air to valve “D”. 


De-actuating either valve “A" or “B” independently, causes 
oss OPERATING VALVE CO. pilot air to valve “D" to be exhausted through valve "C”. After 
that occurs both valves “A” and “B" must be released to 


105 E. Golden Gate Ave. « Detroit 3, Michigan re-set valve "C” before it will pass air to valve “D" again. 
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WE SHRUNK EVERYTHING...EXCEPT PERFORMANCE 


Now you can save up to 50% in piping costs in high-pressure 
Fe Teyelitet-lilelsl Bok AlisMislt Melk Me last lil -iae-lale Mite lali amit late i 


r the first time, the long-standing problem of how to fit heavy and bulky flanges into the 


onhigurations of today's high-pressure piping sy stems has be en solved. Equally impor- 


new 


stainless steel flange by Accessory Products actually handles pressures equivalent 


vose being handled by standard ASA flanges...at a tremendous saving in cost! 


ible in line sizes from 1,4 inch through 2 inches, priced from $30 to $65—your choice of weld- 
male pipe thread special high-pressure male adapters, and blind flanges. These flanges pro- 


the ultimate in low-cost, compact, and reliable connectors for all high-pressure piping appli- 


itior | the complete story and specifications to meet your piping needs, write for Design 


Bulletin DB-| 


19. Our engineers will be happy to discuss your specific applications 


Th 
Al CO ACCESSORY PRODUCTS CORPORATION 
n corporation / 616 West Whittier Blod., Whittier, Calif. Phone: OXford 3-3747 
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4-WAY 
AIR PRESSURE 
REGULATOR 


* Series 112 
(Actual Size) 


Designed for a wide range of low-cost OEM and plant applications 


Extremely compact in design and low in 
cost, the new Watts Air Pressure Regulator 
meets a wide range of applications where 
larger, more expensive regulators have been 
used. 

This new 4-wa) 
constructed. Excellent flow capacity. 
Dependable. Ideal as an OEM component 
iti priced equipment 


regulator is ruggedl) 


sucn as 


in competitively 


’ > 7 J 7 
“eres 1] ) iS (de? 


revents ] 


f 


air compressors and paint spray rigs, as 
well as in other applications where air 
pressure must remain constant for maxi- 
mum operating efficiency. 

Constructed of die-cast zinc, with inter- 
nal parts of brass. Diaphragm and disc of 
oil-resistant Buna-N. Available in 14” size 
only. Write for data sheet and complete 
information. 


tical except for self-relie ving feature whicl 


. . , ’ 
pressure build-up in the reduced pressure system, ana 


permits downward pressure adjustment without bleeding the line. 


Series 15, 16 
SMALL 
PRECISION TYPE 


WATTS REGULATOR COMPANY »),:, 


Series 115, 116 
PRECISION 
LOW PRESSURE TYPE TYPE 


Series 18, 19 
HIGH CAPACITY 





; , 
-HOT.;: HOT... H 
ti at 


” 


Bothered by seal failure, or packings break- 


“VITON’” COMPOUNDS down because of high temperatures? IPC may 


have your answer. 


A new fluorinated rubber, VITON*, now 
SEAL AT NEW solves sealing problems with a temperature 
range from —65° to over 600° F. Carefully 
controlled, these IPC VITON* packings and 
TEMPERATURE HIGHS seals eliminate the punishing effects of tem- 
perature. 
Trademark o Why not ask IPC for a survey of your par- 
od. a ticular problem. Experience is priceless and 
IPC has pioneered in the use of VITON* for 
high temperature applications. 


Custom designed ... for your application. 


OIL SEALS 
PACKINGS 
PRECISION MOLDING 


INTERNATIONAL PACKINGS’ ¢o2° 081108 


Bristol, New Hampshire 


P2 
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Webster 
“HO” SERIES POSITIVE DISPLACEMENT GEAR-TYPE PUMP 


Tough, tenacious Terratrac! When this powerful 
diesel dozer flexes its hydraulic muscles, things move! 
Just a touch on the control lever triggers the action 

a Webster “HC” pump follows up with a surge of oil 
power to handle big loads fast. 

[his is just one application of the big capacity “HC” 
series. There are many more. On all types of heavy 
industrial and road building equipment it powers 
demanding hydraulic jobs with speed, stamina and reserve 

And, there are additional reasons engineers specify 
the “HC” series they're compact, adapt easily to the 


product and job. dependable. That's why when you figure 


on Webster, it adds up to the dynamic difference that pays! 


OIL HYDRAULICS DIVISION 


WEBSTER \/ ELECTRIC 


FE RACINE -WIS 


in yea 


“HC” SERIES POSITIVE DISPLACEMENT GEAR-TYPE PUMP 


Shaft seal: lip type Operating speeds: to 2400 rpm 
Drive: direct, gear or belt Porting: side (Std.) end (Opt.) 
Capacity: 5 sizes, 5-17 gpm Velve: optional; internal relief, 
Pressure: to 1500 psi adjustable 800 - 1500 psi 





photo... courtesy J. | Coase Compony, Racine, Wis 





TO HIGHER PRESSURES 


Eastman engineering is making possible ever-increasing 

advances in hydraulic pressures through: 

® Couplings designed to exceed minimum burst pressure 

four times actual working pressure. 

® Hydraulic application of couplings to hose, assuring 
maximum grip—within specified hose tolerance. 

© Maximum orifice—designed to improve fluid flow, 
reduce friction and increase power delivery. 

® More rigid testing of completed assemblies to reveal 
additional opportunities for improvement. 


Let Eastman engineers help you increase the “power- 


performance ratio” of your product to improve your 
competitive position in your field. 


For EXTREME high 
pressures up to 7000 
psi working pressure 
Eastman engineered for 
greater power delivery 
and performance. For 
specifications and sizes 
send for New Eastman 
Bulletin 200, below 


Accurate machining as 
sures alternate position 

ing of clamp ribs | 
between each barb of | 
insert—creating exclu 
sive Inter-Lock grip 
available to you only 
through Eastman. Pages 

14 and 15 


Offer advantages of per 
manent hose attach 
ment plus Split Flange 
Head Couplings with 0 
to 90° stems. Economy 
plus user convenience 
Specifications and sizes 
listed in new Bulletin 





SPECIFICATIONS FOR (|00R-2) 2-WIRE BRAID HOSE 


- : ; ie 7 
Hose T Min. Bend | Max. Wkg. Min. Burst 


(Inches) 


f 


Pressure 


(P.S.1.) 
20000 


LD " Radii Pressure 
(Inches) (Inches) (P.S.1.) 
Ag 4 5000 

2% 4000 16000 

ny 7 3500 14000 

1% ' 2250 9000 

1% | 1875 7500 

1625 6500 

1250 5000 

1125 4500 


r 2-wire braid hose 


)ifers maximum cou 


pling strength, strong 
hose attachment and 


i 


mproved orifice for 
apid, friction-free fluid 


flow. For working pres 


S$ 


ures up to 5000 psi 


See Pages 10 and 11 


For 2-wire high pre 


sure hose up to 5000 ps 
working pressure. In 
creases serviceability of 
your equipment through 
easy replacement in the 
field. See new Bulletin 
for complete details 


Permits easy assembly 
in close quarters, easy 
positioning of hose in 45 
and 90° angles. Econom 
ical, reduces number of 
threaded connections 
Dimensional drawings 
sizes, and specifications 
in new Bulletin 


Swivel Male “O" Ring 
Tube Nut used on tub 
ing-assemblies. Eastman 
offers formed tubing 
with beaded or flared 
ends—to your require 
ments Specifications 
and sizes on Page 30 


: FOR YOUR NEW BOOK— 
WITH THAT NEW LOOK! 


@ A NEW Service Concept. 


MANUFACTURING COMPANY 
Dept. AH-3, MANITOWOC, WISCONSIN 


frat iw. the field. 


NEW Ease in Specifying me 
pressure requirements 


SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER —*2""n to your 5 Vu 
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LETTERS it makes sense 
to the editor ONE SOURCE 

Address your letters to: Editor, APPLIED wey ot 
‘ivfia'nd, saeco” | ONE RESPONSIBILITY 


Surface Finish for al/ 


rO THE EDITOR: 


I have read with interest the COOLING 
article in the November issue - 
of APPLIED HYDRAULICS & PNEU- Requirements 
MATIcSs titled Eliminate Trapped ‘ 
Oil to Increase Packing Life, and 
agree with the points covered. 





I feel, however, that with regard 
to surface finish of cylinder walls, 
a minimum finish of 12 micro 
inches could lead to breakdown 
of packing. Past experience has 
led me to believe that the ideal | I 
finish of cylinder walls should be eat ranster 
5 to 12 CLA micro inches. (CLA s s 
is a British measurement that AY T-THEDIAYR) 
stands for center line average. It 
is generally 10 to 20 percent low- 
er than the American RMS). 





a? ineeaiien One source, one responsibility for all cooling requirements 


Oil Seal Division is the sensible approach to solving heat transfer problems. 
Super Oil Seals & Gaskets Ltd. 


Birmingham. Englend By using one reliable source, you automatically solve 


problems of service, and there is never a question of 
Certainly the matter of surface responsibility for performance. Young's wide range of products 

finish. is one about which there is and over 30 years experience in designing, engineering and 
considerable debate. Practical ex- | manufacturing radiators, oil coolers and heat exchangers 
perience is most helpful, and the qualifies them as the most logical source for all your cooling 
viewpoints of our readers are needs. Let us show you what undivided responsibility can 
always desirable. mean in the way of economy, quality control and efficiency 

of performance. Write, wire or call without obligation. 


Air Valves 


YOUNG RADIATOR COMPANY 
RACINE, WISCONSIN 


rO THE EDITOR: 
We would like your help in 


answering a question that has hamsaleh youn with Veunafe 
caused some discussion in our wide range of products 
office. What is the accepted 


method of determining pressure 


drop in an air valve? MAIL COUPON TODAY 
You might also advise us the FOR FREE CATALOGS.. 


ordinary way to calculate cycling 
speed. Check the catalogs ond literature you would like to receive. Mail coupon to 


TAMES E. MEAD Young Radiator Co., Racine, Wisconsin, Dept. 449-C. 


Mead Specialties Co. [—) Cat. No. 1652 — Young [—] Cet. No. 1356— Young Cat. No. 557—Horizontal Core 
( hicago, Ill. \__J Supercharger Air Intercoolers L__J Jacket Water Coolers Air Cooled Heat Exchangers 


[) Cat. No. 1258 and No. 1156— [~ ] Cat. No. 1054A— Young (] Cot. No. 3558 — 


__J Shell and Tube Heat Exchangers (| | Torque Converter Coolers ___} Type ‘OH’ Unit Oi! Coolers 


We know of no standard method 
to determine pressure drop in an Name 
air valve. Undoubtedly, this data 
could be important in certain 
critical applications. However, it Address 
is not usually possible for a manu- 


Compony 


Continued on page |8 
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PRESSURE REGULATOR 


Ye” and 4" pipe sizes 


for Air, Non-corrosive Gases and Liquids 











For complete information 
call your nearby Norgren 
Representative listed in 
your telephone directory 
—or WRITE FACTORY FOR 
BROCHURE No. 918. 


Best performance of 

any unit this size 

Air Flows Up to 20 cfm at 100 psi air 
pressure. 

Accurate Pressure Regulation even with 
widely fluctuating line pressure and 
rapidly varying air flow. 

Maximum Primary Pressure: 400 psi. 

Maximum Delivery Pressure: 100 psi. 

Maximum Operating Temperature: 200 F. 


Adjusting screw 


Brass bonnet 


Small Size 

The small size of this regulator—only 
31%" high and 112” in diameter (with- 
out gauge) — makes it ideal for installa- 
tions where space is tight. 


Low Price 


The lowest price ever for a top quality, 
dependable pressure regulator. 


Plus these important features.. 


Regulating spring @ EASY TO INSTALL—In-line pipe connections. May be 
installed in any position 


Nylon reinforced 
diaphragm 


@ EASY MAINTENANCE—Should service be necessary, 
the regulator can be quickly and easily disassembled 


Synthetic rubber without removing from line 
seat WITH OR WITHOUT PRESSURE GAUGE—1'2" gauge, 
160 psi full scale reading, back mounted 


FLOW DIRECTION —Right to left or left to right 


Brass body 


With or without 
Ye" gauge port 


3402 SO. ELATI STREET 
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PANEL OR BRACKET MOUNTING AVAILABLE. 


ENGLEWOOD, COLORADO 


17 





packings 


Available with permanent 
type impregnants for 
temperatures to 225° F, 





When you have exacting specifications 
to meet... plus a budget to watch... 
it will pay you to check with Page. You'll 
get the right packings fast . . . including 
packings with permanent type impreg- 
nants for temperatures from —65° F. to 





225° F. ... and benefit from the engi- 
neering know-how and complete facilities 
of an organization with nearly a century 
of experience 


You'll find a complete line of U's, V's, 
Cups and Flanges, made from various 





leathers with special impregnations to 
meet a wide range of applications. Stand- 
ard synthetic packings also available. 


Specify Page Packings. You'll get com- 
plete cooperation and a dependable source 
of supply. Write for your copy of the 
Page Packing Manual. 


PAGE BELTING COMPANY 


established 1868 





PACE BELTING CO Concord — New Hampshire 
trademork Page Packings — engineered to do a better job 
Circle 107 on Time-Saver Card 


facturer to present such data for 
his complete line. Standards of 
temperature, lubrication, and ac- 
curacy of pressure would have to 
be established. It's questionable 
whether general application of air 
valves warrants this effort on the 
part of the manufacturer. Also, 
pressure drop can be different for 
flow in different directions through 
a valve. 

Your question of cycling speed 
must be answered in much the 
same way. Certainly it can be an 
important factor in specific appli- 
cations. A point to be considered 
in high speed cycling is how much 
air can pass at the higher fre- 
quencies. A valve may be capable 
of cycling at 600 cycles per min- 
ute, however, the amount of au 
that gets to the connected cylinder 
is the important factor. Of course 
this cycling speed also indicates 
the speed of valve shifting even 
though only one cycle is involved. 

Perhaps some of our readers 


may have additional information. 


Hydraulic Textbooks 


rO THE EDITOR: 

I’m starting a hydraulics class 
for our employees. I have your 
fircraft Hydraulic Design by 
George Keller and would appre- 
ciate it if you could furnish me 
with additional literature or texts 
that might be valuable in this 
class. 

FRED T. SMITH 
Director of Research 
Whiting Corp. 
Harvey, Ill 

We have sent you information 
on the FLUID POWER DIRECTORY 
which would be most helpful to 
your group. It includes a 224- 
page section of basic design in- 
formation. Price per copy is 
$6.50. However if you order them 
for class use, in a quantity of 20 
or more, the price will be $3.25 
each. 

Price of Kelier’s aAtRCRAFT Hy- 
DRAULIC DESIGN is $4.50 each. 
In quantities of 10 or more, the 
price is $4.00 per copy. 

Continued on page 20 
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HYDRAULIC OIL VALVES 


NOW with 


or 





Only $10 extra per solenoid e¢ Immediate delivery 


volts 








Available for pressures up to 3000 PSI Choice of 4 
spool actions: spring centering, spring offset, no spring in 
detent or friction pad type Choice of 3 standard spools 
and 5 alternates Tandem spools available at no extra cost 


1/ 


Y2" and %”" pipe sizes. Full area internal porting 


Send for complete new catalog 


3999 North 25th Avenue « Schiller Park, 


43 


Check these prices* 


Lever Operated—No Spring 
$52.00 retail 


opring 


$50.00 retail 
pring Offset 
$62.00 retai! 


tod ff 
egd— IN 


‘ pring 
$73.00 retail 
No Spring 
$42.00 retail 
1 Controlled 
$90.00 retail 
h D.C. Solenoid 


s applicable in the U.S 


on standard valves 


Iinois ¢« A Chicago Suburb 





FOR YOUR PRODUCT 
OR YOUR PLANT 


There’s a Roper to Fit Your Needs 


Series T .3 to 55 GPM 
Choice of 192 Models 


inits pump serves as end bell 
ninimum space easily in- 
yupling required mount in any 
unit approximately same size as 
of HP required for driving. Open 
enclosed motors; single or 





ROTARY PUMPS 


—d 
Lt Series F 1 to 300 GPM 
Pressures to 300 PSI 
Feature helical steel pumping gears, hardened steel 
=~ 
—~ shafts, bronze flange-type bearings. 4-port design 


with 8 optional piping arrangements (4 for CW and 





1 for CCW rotation) solves installation problems. 
With or without built-in relief valve in either 
mechanical seal or packed box construction. 


ROTARY PUMPS 


Series K % to 50 GPM 
Pressures to 150 PSI 


pact in all sizes. Helical pumping 
ed steel, with steel shafts and bronze 
10 through 50 GPM have patented 
n and discharge principle for smooth 
peration. Wit! r without built-in 
echanical seal 


ROTARY PUMPS 


Series H 5 to 75 GPM 
Pressures to 1000 PSI 


d box or 
Designed to operate at direct motor speeds. Used 
for all types of hydraulic mechanisms where high 


pressures are required. Hardened steel spur gears 








or maximum efficiency, and heavy duty roller 
=1@)-1 5 He bearings and bronze wear plates for long life service. 
Mechanical seal or packed box 


ROTARY PUMPS 


Series 3600 40 to 300 GPM 
Pressures to 100 PSI 


r thin 


iquids at slow speeds. Operate 
n. Hardened iron pumping gears 
ts, heavy duty bronze sleeve 
eal or packed box. Series 
nps as well as single mo- 
ir reduction 


ROPER 


ROTARY PUMPS 





See Our Catalog in Sweets’ 
Send for “How to Solve Pumping Problems” 





703 Blackhawk Park Avenue 
Rockford, Illinois 


Roper Hydraulics, Inc. 


Manufacturers of Standard, Special and Custom Pumps for All Industries 
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January Guide Issue: 


rO THE EDITOR: 

Congratulations on your excel- 
lent January 1959 Designers Guide 
Issue. 

We would appreciate receiving 
an extra copy of this issue as a 
quick guide for our engineering 
department. 


t Cc TAUSSIC 

Sales Manager 

N. P. Nelson Iron Works 
Clifton, N. J 


rO THE EDITOR: 

As a manufacturer of hydraulic 
found 
Designers Guide 


and pneumatic valves | 
your January 
Issue of great interest. Your sec- 
tion Quick Guide to Product 
Selection is by far the most com- 
plete I have found. 

I would appreciate a reprint of 
this section for my engineering, 
sales, and purchasing groups. 


JAMES TRANOS 
Purchasing Agent 
Hydra-Power Corp 


New Rochelle, N.Y 


ro THE EDITOR: 


We wish to order 12 copies of 
your 1959 Designers Guide Issue 
containing the Quick Guide To 
Product Selection. 

RALPH B VMALSOM 

Sales Promotion Dept 

Le Roi Division 
Westinghouse Air Brake Co 
Milwaukee ; W is 

We're certainly pleased with the 
excellent response we've had with 
regard to the January 1959, De- 
signers Guide Issue. Complete 
extra copies of this issue are 
available at $1.00 for a _ single 
copy; 75é each for 25 to 49, and 
W¢ each for 50 or more. 

Under the listing of Cylinders, 
fir, we failed to list Westinghouse 
{ir Brake Co., Industrial Products 
Division, Wilmerding, Pa... who 
have a very complete line of indus- 
trial piston and diaphragm type 
air cylinders. They make both tie 
rod and non-tie rod types in bore 
sizes to 8-inches and above, with 
operating pressures to 500 psi. 
They can be supplied in a variety 
of mountings with any standard 
packing. OOo 
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NEW 
PRODUCTS 


NEW ANCHOR HOSE 
FOR 
EXTRA HIGH PRESSURES 
“Super-Spiral” Hose 
Opens New Pressure Ranges 


For Hydraulic Equipment 


Hydraulic engineers 
attempting to design 
equipment utilizing 
higher operating 
pressures, have been 
defeated by absence 
of hose capable of 
handling these high- 
er pressures. Recog 
nizing the need, An 
chor has just intro 
duced a new spiral 
wound wire rein 
forced hose designed 
tor use with substan 
tially higher pres 
sures 

ANCHOR SUPER- 
SPIRAL High Pres- 
sure Hose is avail- 
able in both 4 ply 
and 6 ply spiral 
wound wire rein- 
forced styles and in 
sizes from 3/16” 
LD. tc 14” LD 
A 2” LD. size is now 
under development 
tor early availability. 
Maximum working pressures of the 
new 6 ply hose range from 12,500 
psi for 4,4” LD. to 3000 psi for 114” 
1.D., and for the 4 ply, from 10,000 
psi *4¢°” LD. to 2,500 psi 14” LD. 
By the substitution of spirally wound 
wire reinforcement for the conven- 
tional wire braid, heavier wire (.022” ) 
can be used and the wire fatigue, 
caused by the crossed wires of the 
braid, is eliminated. This makes a 
stronger hose capable of handling 
much higher pressures without exces 
sive increase in bulk and rigidity. 
SUPER-SPIRAL Hose has an oil re 
sistant neoprene inner tube and an 
oil, weather and abrasion resistant syn 
thetic rubber cover with friction 
layers between each spiral wire rein- 
forcement. It is available in assemblies 
fitted with Anchor Pressed-On Coup 
lings. 

A supplement to Catalog 101 describes 
the new SUPER-SPIRAL High Pres- 
sure Hose and may be obtained from 
Anchor Coupling Co. Inc., 361 No 
Fourth St., Libertyville, Ill . 


~~ 


\ 


XN 
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Designers of hydraulic equipment wish- 
ing to increase pressures have been 
hampered by the lack of dependable, 
extra high pressure hose. With the in- 
troduction of Anchor’s “SUPER-SPIRAL” 
Hose, these limitations have been re- 
moved. This hose is already finding 
wide usage in the replacement of old 
style braid hose to obtain greatly ex- 
tended service life. 

This hose, available in sizes from 
3/16” to 1%” has either 4 or 6 plies of 
all spirally wound heavy wire rein- 
forcement, with no crossed wires to 
fatigue, break and weaken hose. 

It offers a completely new maximum 
pressure range for the hydraulic engi- 
neer,—opens up new horizons for the 
hydraulic designer. 


e 4 or 6 Plies of Spirally Wound 
Wire Reinforcement 

e Maximum Working Pressures 
from 12,500 psi (3/16” 1.D.—6- 
Ply) to 2500 psi (1'2” 1.D.—4-Ply) 
Heavy Wire, .022” Dia., Rein- 
forcement 
All Spirally Wound—No Braid, No 
Crossed Wires That Lead to Wire 
Fatigue 
Available with Any Anchor 
Pressed-On Couplings 


Andy Anchor says: 
You will find all de- 
scriptive details and 
specifications on An- 
chor’s new “SUPER- 
SPIRAL” High Pressure 
Hose and the Covu- 
plings in o special 
data sheet now avail- 
able on request. 





360 No. Fourth St., Libertyville, Ill. 





OIL RESISTANT 
NEOPRENE 
INNER TUBE 








PLIES OF 
WOVEN FABRIC 





4 OR 6 PLIES 
OF SPIRALLY 

> WRAPPED 
HEAVY WIRE 

(.022” DIA.) 





OlL AND 
WEATHER 
RESISTANT 
SYNTHETIC 
RUBBER 
COVER 


Branch Plants: Dallas, Texas; Plymouth, Michigan 


Circle 13 on Time-Saver Card 











Figure }. 


Zero leakage oil sealing a “must” 
in Briggs & Stratton 2% hp engine 


Some oil sealing applications can accept a small amount of lubricant 
leakage or “seepage.”’ But not the Briggs & Stratton 8B Engine. Here, 
on a 7%” crankshaft turning up to 3,600 RPM, light engine oil must be 
positively sealed in the crankcase at both front and rear bearing points. 
Oil temperature is 200° F with the engine at wide open throttle; and 
external temperatures may range from —30° to 125° F, Many Briggs 
& Stratton 8B engines operate only after long periods of inactivity; others 
are used continuously, a variable which makes the sealing problem even 
more demanding. 

Satisfactory sealing and long, trouble-free service life is obtained by use 
of two special National Syntech® synthetic rubber seals (Fig. 1)—one 
at either sealing point. These precision made Syntechs have a minimum- 
contact sealing lip seating lightly but firmly on the shaft. The steel outer 
case is a precise press-fit for the bore, simplifying installation and pre- 
venting accidental working free of the seal. 


National pioneered Syntech synthetic rubber seals; today offers a com- 
plete line of Syntech and leather seals plus convenient, competent oil seal 
engineering assistance. For data, for practical design help, call the National 
Seal engineer. He’s under Oil Seals, in the Yellow Pages. 


NATIONAL SEAL 


Division, Federal-Mogu!-Bower Bearings, Inc. 
General Offices: Redwood City, California; 
Plants: Van Wert, Ohio, Downey and Redwood City, California 
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230,000-S 


70,000-S 


Variations on basic 
oil seal designs 


Many modifications of 

the basic Nationa! 

spring - loaded Syntect 

oil seal design are o1- 

fered. For example, 

where external condi 

: tions require a felt dust 
10,000-S baffle, National 
10,000-S may be employed. Where 
dirt or grit conditions are severe, a 
National 20,000-S with leather or 
Syntech auxiliary sealing lip is often 


used. 


For applications where 
} shaft entry is made 
? fromthe auxiliary side, 

a National 230,000-S 

seal with auxiliary 

leather washer-type 
sealing lip mounted in tandem is sug- 
gested. 


— For positive separation 
~~ 


- of low viscosity fluids 
f at higher speeds and 
3 temperatures, National 
70,000-S_ series seals 
are suggested. Basical- 
ly two 50,000-S seals 
mounted with sealing 
lips opposed, this seal may be used 
at temperatures above 250° F and 
speeds in excess of 2,000 FPM. 


Altogether, National offers over 2,500 
basic types and sizes. There is one 
best seal for a given application. Your 
National engineer can help you ob- 
tain it. 
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Racine-Seco hydraulic circuit components are the result 
of years of experience in engineering and development 
Shown here are representative types of a complete line 
of quality- designed, quality -built de pe ndable control 
valve equipment that will efficiently perform their sp 


cific function in today’s modern hydraulic circuit design. 
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VOLUME CONTROL VALVES 


PRESSURE CONTROL VALVES 


All RACINE-SECO Hydraulic Contro/ Valves are 
designed to conform to J.I.C. specifications. Wrife 
for complete descriptive Catalog 59-A. 


RACINE RACINE HYDRAULICS & MACHINERY, INC. 


SECO 2074 Albert Street RACINE, WISCONSIN 
One Source — One Responsibility For ALL YOUR HYDRAULIC NEEDS 
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for every point of use.... 


Feleees tor Compressed Ai 


Fulflo Filters minimize gumming 
and remove moisture, oil, microscopic 
rust, dust, dirt and scale from your 


Other single-tube Fulflo Filters are 
available for operating pressures up to 
250, 450, 750 or 4,000 psi. Multi-tube 


models are designed for operating pres- 
sures to 150 psi. Pipe sizes range from 
1%” NPT to 6” NPT. 


air lines. They are rugged, compact and 
economical for low-cost installation at 
every point of use. 


The BA Models (illustrated) are 


1 q For new booklet on 
Fulflo Filters for 


compressed air and 


made in three sizes — for 3”, 5” anc 
Honeycomb Filter Tubes. Maximum 
flow rate is 150 scfm at 125 psi, through 
a 7” element, with an initial pressure 
loss of only 3 psi. Metal baffle deflects 
oil and moisture to sump. Positive seal 
at top and bottom prevents by-passing. 


_ other gases, write 
Deo't AH. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76 MASSACHUSETTS 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON /NOIANA 





with genuine Honeycomb Filter 
Tubes for controlled micro- 
clarity of industrial fluids. 


Selective filtration of oils ¢ water-oil 

separators « magnetic separators « 
pre-coat filters « coolant clarifiers 
automatic tubular conveyors. 


MICRO-CLARITY AT MINIMUM COST 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


7 : 

' One Piece Piston 
2Hard Chrome 
Cylinder Bore and 
Piston Rods 


S3High Tensile 
Steel Tie-Rods 


4 cushion Adjust 
ing Screw, Exter 
nally Adjustable 


5 New Super-Cush 
ion for air, or Self 


Aligning Master 
Seal for Oil (T-J 


Patents) 


6 solid Steel Heads 
and Mounting 
Plates Standard all 
Models 


March, 1959 


7 Port Design Al 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


8 « hevron Type, 
Self-Adjusting Rod 
Packing 


9 Piloted Packing 
Gland—Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Strone-Pol- 
ished and Chrome 
Piated for Effi- 
ciency and Pro- 
tection 


interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
Write to The Tomkins-Johnson 
10-58 


ing medium. 
Co., Jackson, Michigan, for Bulletin #SQ 
and complete details. 


SCHPPSPEPEEEECEEEEEEEEEEEPAECEBCEEEE 
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IN EQUIPMENT DESIGN | 


LHIKSAN SWIVEL JOINTS 


SMOOTH OUT KNOTTY LINE PROBLEMS 


STEEL LINES FOLD LIKE AN ACCORDION 


Connected to a moving head, these compact swivel jointed all-metal hydraulic lines flex and 
fold like an accordion on this automatic bottle unpacking machine 


NO HOSE BURST HERE 


These Chiksan swivel jointed steel lines on 
a die casting machine eliminate damaging 
hose ruptures, reduce fire hazard, fluid loss 
and setup time by 75%. 


NO BEND FATIGUE HERE 


This highly specialized lens grinder utilizes 
Chiksan Swivel Joints to eliminate tight hose 
bend as the multiposition head is shifted 
from one grinding position to another. 


fF FOOD MACHINERY ANDO 


When a machine’s moving parts cause 
tight bend or twist on hose lines, Chik- 
san Swivel Joints provide a ready solu- 
tion. When design dictates the use of 
metal lines, Chiksan Swivel Joints allow 
rubber-like flexibility. In fact, wherever 
line flexibility is required, designers and 
maintenance engineers know it’s just 
good business to call on Chiksan. Preci- 
sion made Chiksan Swivel Joints with 
their infinite service life, full 360° rota- 
tion and high safety factor, quickly pay 
for themselves by minimizing hose 
replacement and eliminating costly line 
failure, fluid loss and downtime. If your 
equipment hose lines require frequent 
replacement due to torsion or bend 
radii fatigue, or if flexible all metal lines 
are in order, contact Chiksan. A nearby 
representative will call, analyze your 
requirements, and make specific recom- 
mendations. Write today for his name. 


LOOK INSIDE A SWIVEL JOINT 
Detailed attention to detail. Precision ma- 
chining and specific packing seals for specific 
services. These are the quality-plus features 
built into every Chiksan Swivel Joint. 


CAL CORPORATION 


CHIKSAN COMPANY-—BREA, CALIFORNIA +* CHICAGO 5, ILLINOIS « NEWARK 2, NEW JERSEY 
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the more you see... the more apparent it becomes 


HOT AIR OR n-Metallic Baffle 
GAS FROM ately change 
MPRESSOR 





























Seamless Drawn Tubes 
WATER INLET 


| 


ele) (-roMmulelliitic-maellicllaliitel 


Timeelaee el MigeluiMe lait 


fT igliviclelMiuleltiitic-Mst-le\elgel ie) 


Wiser. oi elalemmelial-ti 
harmful foreign matter 
collected at bi 
to be crainec < f 
Floating Tube Sheet, Packing Rings and 
lantern Gland with Tell-Tale Vents 


NEW ROSS PIPELINE AFTERCOOLERS 


are todays mosi effective means of cooling and drying compressed air 


Here, cut away for your inspection, is the new Ross Type A-100 the complete, illustrated story as well as 

Pipeline Aftercooler ... the “inside story” with everything revealed specifications. Send the coupon for your 
Note how the air in the tubes flows counter to the water in the copy now 

shell so that the coldest (incoming) water serves the coldest (out 

going) air. Note, too, how the air is baffled into a swirling eddy 

within the moisture separator to force (centrifugally ) water and all , : 

other entrainment from the line. Mail this coupon for 
Examine every feature! The more you see, the more apparent it 

becomes: This new aftercooler is the most efficient unit ever built new Bulletin 

tor air compressor service. 
Equally important is the fact that fully standardized parts are 

utilized to eliminate costly “specials” in both engineering and fabrica TO 

tion. You save in every way. Ree 
Compact and easy to install, a Ross A-100 can be readily fitte: Industrial Division 

into any compressed air system. There are 54 models to choose Detroit 32, Mich 

from, with capacities ranging from 0 to 36,000 scfm at operating SEND your new Bulletin 302.6K1 describing 

pressures up to 150 psig for single or two stage compression Ross Type A-100 Pipeline 
Why not see all there is to see? New Bulletin 302.6K1 contains 


Aftercoolers 


Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation 


I 


|American-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS KEWANEE PRODUCTS ROSS PRODUCTS 
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about fluid power 


HYDRAULICS GIVES POWER BACK TO ELECTRIC MOTOR 


On oil powered elevators where 
rravity can do the job of lower- 
ing there’s a chance to give some 
power back to the electric motor 
which drives the hydraulic pump. 
Circuitry is designed to change 
the pump into a fluid motor while 
the elevator goes down. The fluid 
motor drives the electric motor to 
put power back into the electri 
system. This design idea for pow- 
er economy is important on ships. 
Designers of elevators used on 
freighters built for 


Steamship Lines have installed hy 


Canadian 





draulic systems which have this 
power saving feature. 

Each hydraulic platform eleva- 
tor, designed to lift 10 tons with 
an overload capacity of 14 tons, 
is powered by a two-way, variable- 
displacement piston pump. Deliv- 
ering up to 104 gpm at pressures 
up to 1100 psi, the pump provides 
fluid power to, or meters from, 
two, single-acting hydraulic cylin- 
ders. Finger tip movement of the 
pump lever control regulates the 
speed and direction of the elevator. 

Because the electric system can’t 























HYDRAULIC SYSTEM and simple chain and sprocket mechanism allow unob- 
structed access to the elevator platform from all four sides 


absorb all the energy which could 
be returned, the hydraulic package 
includes a special valve to limit 
the amount of energy returned. 

e Level control—tThere’s also a 
control which stops and holds the 
platform level when reaching the 
deck regardless of load. A spring 
centered hand lever control is con- 
nected to the remote pump through 
a chain and series of sprockets. 
When the elevator reaches the pre- 
set top or bottom positions, the 
control lever automatically moves 
the pump mechanism to neutral 
(no delivery). Any drop or over- 
travel will cause the control chain 
on the elevator to actuate the 
pump control and move the pump 
off stroke. Fluid then flows to or 
from the cylinders to level the 
platform. The control lever is 
equipped with a detent mechan- 
ism which permits the operator to 
move the pump control in either 
direction irrespective of elevator 
position. 


e Safety—A three-way, solenoid- 
operated fail-safe pilot valve inter- 
locked electrically with drive mo- 
tor starter automatically prevents 
the elevator platform from de- 
scending when power fails or 
drive motor is shut off. When the 
drive motor is running and the 
solenoid is energized oil will flow 
through the circuit. When power 
fails or motor is shut off the sol- 
enoid is de-energized and pres- 
sure is trapped to hold the cyl- 
inders. Entire hydraulic system 
was developed by The Oilgear 
Company. 000 

Continued on page 30 
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Now available with 8 types of operators. 
3-way and 4-way actions. Easily 
manifolded into compact control centers. 


@ You'll like these new valves. Only 1” thick by 3” 
wide, they are exceedingly compact and light in weight; 
can be mounted easily on machines even when space is 
extremely limited. 


Single Solenoid Double Solenoid 
Spring Return. Momentary Contact. 


Ideally suited for controlling small cylinders, to 
operate pilots and similar services. 4'’ or 4"’ pipe 
tapped. Pressures to 125 p.s.i. Air, water, oil or vacuum 
service. Stock delivery. 

Solenoid valves have the following features as 
standard; manual over-ride; 42’ NPT conduit connec- 
tions; valve inoperative with solenoid cover removed. 

The side of each valve is counter-bored, trepanned 
for an “O” ring, and provided with four through holes 
permitting up to eight valves to be manifolded together 
and operated from a single supply. Better get full 
details — now. = Six Single Solenoid Valves Manifolded 


into a Compact Unit Using Standard 
Brackets and Tie Rods. 


ns to come! 


g HUNT desig 


Send for the 
“SLIM LINE" 
Bulletin No. 581 
TODAY! 


Quick-As-Wink” 4k AND HYDRAULIC 
CONTROL 
Valves 


Manufactured by HUNT VALVE COMPANY, !991 East Pershing St., Salem Ohio 
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from 


HYDRAULIC CYLINDERS 


For the Designer 


Pathon’s compact design saves val 
uable space, makes your designing 
job easier, and gives your equip 
ment that modern, rugged look 


— 
Pathon’s screw thread head de a i 
sign gives you up to 40°; more 
strength than most tie-rod cy! 
inders. This increased strength — 
means less maintenance, and eam 


longer life 


Rod packing and bearing is externally 
replacable and any part can be replaced 
without complete disassembly and the re 
sulting “basket full of parts” 


a ©], ae £0) 8 


Let us give you a “Rod Column 

Effect” calculator. From this easy 
to-use slide rule obtain optimum rod 
diameter for a given load and stroke 


Write for Calculator and Bulletin No. 22-A 


Pi thou MANUFACTURING COMPANY 


3823 PACIFIC AVE. + CINCINNATI 12, OHIO 


8.59 


FLUID OPERATED AND CONTROL EQUIPMENT 
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Design Engineering 
Show 


The 4th annual Design Engi- 
neering Show will be held at Con- 
vention Hall in Philadelphia May 
25 to 28. The machine design 
division of ASME is sponsoring a 
Design Engineering Conference to 
run concurrently with the show. 

More than 400 companies are 
expected to exhibit. Over 18,000 
attended last year, of which 73°: 
were engineers, and 27° manage- 
ment personnel. Information may 
be obtained from Clapp & Poliak. 
Inc.. 341 Madison Ave... New 
Ten 2a, NM. ¥- 





TWO, VARIABLE-VOLUME hydraulic 
pumps driven by a 350-hp, double 
ended motor furnish power for this 
1500/1800-ton aluminum extrusion 
press. Main cylinder is made in two 
pieces. Constructed by Sutton En 
gineering Co., Pittsburgh, Pa 





Hydraulics Automates 
Metal Forming 
Machine 


Double end transfer machine 
performs up to six metal forming 
operations on each end of tubular 
or solid stock. The hydraulically- 
operated, —_ electrically-controlled 
machine has two opposed motor- 
ized power heads mounted on a 
steel base that encloses the hy- 
draulic power unit. Heads are 
positioned on slides so that parts 
from 1 to 10-ft long can be han- 
dled on the machine. 

A transfer mechanism, consist- 
ing of a chain conveyor operated 


Continued on page 32 


APPLIED HYDRAULICS & PNEUMATICS 





Distributed nationally for immediate delivery— 
The Complete Line of 





 ALEMITE SURGEPRUF 


le 
hose and couplings 


The quality line for original equipment... the preferred line for fast, easy 
on-the-job replacements! Let Surgepruf be your one dependable source 
of hose, couplings and components for every industrial and automotive 
application! High-pressure, medium-high pressure and low-pressure 
hose for temperature operating range of —40° to +275°F. Couplings 
are reusable. Complete range of hose sizes and couplings, as well as 
adapters and swivel adapters. One of Alemite’s 34 strategically located 
distributors is ready to give you prompt, complete service! 


Drom 


Medium-High and High-Pressure Hydraulic Hose and Fittings. Single and 
double wire braid hose. Non-skive feature assures easy assemblies in 
seconds. Seamless inner tube of Buna-N rubber and Neoprene outer 
cover. Resists abrasion, weather and oil. High strength reusable cou- 
plings. No special tools required. 


r 


a 
* 
& 


: 


New Low-Pressure ‘’Shur-Lock’’ Hose—for use on fuel, filter, oil, air and 
vacuum gauge lines. Rugged, precision-matched couplings. Leak-proof 
grip. General purpose hose and coupling utility kit eliminates need for 


large inventory. 





Kit No. 2208 Kit No. 2209 Kit No. 2207 
Permits fast, easy on-the-spot as For low pressure fleet, automotive A complete selection of reusable 
semblies for most common low- and industrial general purpose couplings, adapters and swivel 
pressure automotive applications use union adapters for most medium- 
high pressure industrial and farm 


equipment hydraulic lines. 





LED poe PRUE 
Surcereus Surce 





Symbol of 
a! ALEMITE 
Write today for Surgepruf Catalogs! C UI) eee 
STEWART-WARNER 


Excellence] CORPORATION 





Dept. EE-39, 1850 Diversey Parkway, Chicago 14, Illinois 
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new 10,000 psi | 
FOUR-WAY VALVES 


effortless operation 
for applications up to 
10,000 psi 


Have valving problems on hydraulic 
applications calling for high pressures up 
to 10,000 psi? This new Greener Four- 
Way Valve may be your answer. Simple, 
trouble-free spool-type valve . . . com- 
pletely balanced to provide effortless 
Operation at any pressure in any position. 
It operates with the same case at 10,000 
psi as at O psi. Panel mounted for universal 
idaptability. Subplate available. Pre- 
ision-made, precision-tested. (Max. leak- 
age 4 cu. in. per minute at 10,000 psi.) 
Write today for illustrated data sheet. 


meureas 





by a hydraulic cylinder-operated 
index mechanism, moves parts 
from station to station. 


Designed by Walter P. Hill. 
Inc., Detroit, Mich., the machine 
has a maximum cycle rate of 
3600 pieces per hour. Hydraulic 


BRIEF NOTES 


FLUID POWER IN CANADA 


clamps at each of the power heads 
grip the OD of the part for accu- 
rate positioning. 

Cylinders also advance and re- 
tract the spindles to perform 
machining or forming 


operta- 
tions. 


SAE Conference 


The central Illinois section of 
the SAE will hold its 10th annual 
earthmoving industry conference 
on April 14 & 15 in Peoria, Ill. 

Technical papers will be pre- 
sented and a panel of representa- 
tives from contracting firms will 
discuss Desired Trends in 
Earthmoving Machinery. 

For information write Earth- 
moving Industry Conference, Box 
973. Peoria, Ill. OOO 


Continued on page 36 


. There are at least 40 sales agencies 


with 89 branch offices now selling hydraulic and pneumatic compo- 
nents in Canada. They sell products of 94 manufacturers of hydraulic 
components and 63 companies making pneumatic components. These 
sales companies have 344 salesmen in the field 


BLENDED TEFLON ... 


carbon base improves physical 


Addition of inorganic additives to Teflon’s fluoro 
characteristics. Made by Modern 


Industrial Plastics, Inc., Dayton, Ohio, the blend is 10 times as re 


sistant to deformation as pure 


sistance to wear. 


NAME CHANGE... 


Rotary Pumps & Motors Ltd 


To clearly 


Teflon, and has 500 times the re 


indicate their activities, Keelavite 
have changed their name to Keelavite 


Hydraulics Ltd. The announcement follows an increase in the com 
pany’s capital together with plans to extend their factory. 


LEATHER IMPREGNATION 


resistance to wear and water has 


been studied by the National Bureau of Standards for the Navy. 
Using 20 percent impregnation of butyl rubber deposited through 
out the leather’s thickness reduces water absorption 35 percent 


and increases wear 50 percent. 


HYDRAULIC TRAINING .. . The organization of an Industrial Hydraulic 

: Training Association was the outcome of Vickers hydraulic work 

. shop. The group will act as a clearing house for dissemination of 

Gamentas Four-Way Valve is available texts and visual aids, review existing courses, prepare written data 

in two models: No. 1717 (above) with for text books, and keep material current. Information can be obtained 

detent-positioned control lever . No. from Dudley A. Pease, Staff Assistant, NFPA, 1618 Orrington, 
Evanston, II. 


1704 with spring-centered control lever. 


THE GREENLEE LINE ALSO INCLUDES A 
WIDE SELECTION OF HAND AND POWER- 
OPERATED HYDRAULIC PUMPS 


PLANT TOUR ... Twenty-three industrialists from Sweden, Denmark and 
Finland, toured the Crane Packing Co. plant at Morton Grove, IIL. 
Purpose of the inspection was to get knowledge of new developments 
in management techniques. It was sponsored by the Swedish Asso 
ciation of Metal Industries. 


= 
GREENLEE 
GREENLEE TOOL CO. 


1776 Columble Ave. Rockford, Iilineis 
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From HANNIFIN... 
unit construction 
to give you air valves 


that do more jobs 


- 





PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





Hannifin %” four-way valve with “universal” base and new Speed 
Controi section. Singie-solenoid actuated, 10 other actuators available. 


One of the versatile—and most popular — Hannifin 
air control valves is this “CC” series, single-solenoid 
model. It is available for either %” or %” air lines 
and is gasket-mounted to its own base. This partic- 
ular base (one of three choices offered) can either 
be O-ring gasketed to your manifold or mounted 
over an opening in your bracket or machine. It will 
receive all four lines from below or take the inlet 
line from below and the two cylinder lines out one 
side. Or, you can make all connections at the sides. 

When it comes to actuation, Hannifin offers an 
even wider selection: hand, foot, cam, pressure, 
single or double solenoid. 

When necessary, you can remove this entire valve 
from its base without disconnecting air lines. Or, the 
exclusive “spool-poppet” can be replaced without 
even breaking electrical connections. 

The “CC” series, like all Hannifin valves, is 
designed with “full flow” internal passages as large 
or larger than its rated pipe size. 

You will find these and most other Hannifin 
valves described in Hannifin’s new “Valve Finder.” 
Get your copy from your Hannifin man, listed in 
the A-Z volume of Thomas’ Register, or write: 


HANNIFIN COMPANY 


525 South Wolf Road « Des Piaines, iilinois 








PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


Now from Pe rker 


BOTH permanent-end 
and re-usable 


hose assemblies 


FITTINGS AND HOSE 


DIVISION 


173285 Euclid Avenue 


Cleveland 12, Ohio 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





You may require permanent-end hose assemblies for 
your production AND re-usable fittings with coils of 
hose for quick, troubie-proof replacements in the 
field. With the addition of Parker’s new “Krimp-lok” 
fittings, permanent-end assemblies are now available 
from Parker. They use the same Parker hoses that 
enjoy a wide acceptance when used with Parker 
no-skive “Hoze-lok” fittings in the replacement field. 

A full range of Parker adapters is also available. 

Ask your Parker Hose Distributor, listed in the 
Yellow Pages, for engineering advice and literature on 
“Hoze-lok” re-usable fittings, also Parker hose and 
adapters. Write us in Cleveland regarding your re- 
quirements for Parker“Krimp-lok” Hose Assemblies. 


id 
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Parker Control Valves (by Parker Hydraulics 


Division) 


ili i Nl aw 
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7 Parker “Krimp-tor Hose Assemblies 
> 


(by Parker Fittings 


HANNIFIN 
Mobile Hydraulic Cylinders 


a 
~ by Hannifin Company 


division of Parker-Mannif 


PARKER - 
HANNIFIN 


creative leader 
in fluid systems -— 


offers... 


time-saving 3-in-1 service on hydraulic circuitry 


to mobile equipment builders 


Control valves, power cylinders, hose and hose fittings for the hydraulic systems of your 
mobile equipment...and engineering recommendations, as well...are readily available from 
Parker-Hannifin. Parts and design assistance both are supplied through one sales engineer 
representing all three Parker-Hannifin divisions that make these mobile-equipment components 

Parker hydraulic control valves provide positive, finger-tip control of the system 
Parker “Krimp-Lok” permanent-end hose assemblies are produced in hundreds of 
combinations of hose types, sizes and fitting designs... Hannifin power cylinders, our 
standards or specially designed for your application, transform hydraulic power into linear 
motion. All three groups of components are designed to work together at highest efficiency. 
And where an accumulator will provide shock protection, or added capacity, to your circuit, 
Parker Hydraulics Division offers these, too. 

To get all this service from one Parker-Hannifin man, write to D. A. Cameron, Parker-Hannifin 
Corporation, 17325 Euclid Avenue, Cleveland 12, Ohio...or call in your 


PARKER-HANNIFIN 
MOBILE EQUIPMENT SPECIALIST 


REPRESENTING 3 DIVISIONS OF PARKER-HANNIFIN CORPORATION 
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Now, at your service 
a 


jamesbury 


UNIT- BODY 

" cube - 7 Tugboat Drive 
B Seal Is Oil-Operated 
IiGH-PRESSURE Power from the 1600 hp diesel 


engine on the tugboat Margaret M. 


Ball Valves McAllister is transmitted to the 


STYLE H SERIES propeller shaft through an oil- 

powered reverse-reduction gear. 
Full speed ahead or astern can be 
reached in 4 seconds from a 
standing position. The clutch 
mechanism in the gear is engaged 
by high-pressure oil from two 
screw type pumps. Oil-activated 
ahead and astern clutches are 
driven by pinion gears on the in- 
put driveshaft. 

An air cylinder at the gear op- 
erates the clutching mechanism. 
The unit is easily controlled by a 
remote lever in the engine room 
or pilothouse. Propeller thrust is 
52.000 Ibs. 000 


























... Outstanding design newly available to industry 


. . . 
for tens service AIR CYLINDERS pivot the transfer 
o ee ee , bar on this 10-station automatic 
Handling of hazardous fluids welding machine. The machine 
° Cryogenic operations I preheats, welds, and heat-treats 
automatic transmission parts. Air 
...no other valve has these outstanding features ecinaine pn tyne tt ay tedlage 
Z , tion to station. Built by Expert 
Unit-body construction Welding Machine Co., Detroit, Mich. 
Positively leakproof 
Full-flow capacity 
indestructible in service Curing Problems Cured 


Corrosion-resistant With Accumulators 


Contamination-proof 
Incomparable size-rating-test-burst In a rubber molding plant 
performance ratte where one pump serves a long 
‘| line of presses, there is always 
—a newly developed and advanced valve de- the chance of pressure fluctuation. 
sign with broad industrial applications, available <= anak aii otal 6 to 12 
in eight sizes through 2", with 303 and 316 — oe oe Se oe 
Stainless Steel or Carbon Steel bodies. Choice 
of nylon or "Teflon" seats and seals. 

















minutes, giving a constantly vary- 
ing demand at the pump. 
To avoid using a separate pump 
Distributors in principal cities. Ball Valves for each press, Berea Rubber Co.. 
For further information, write: Dota: Style “HH” Series c . 
—. ontinued on page 38 


JAMESBURY CORP., 85 NEW STREET, WORCESTER, MASS, 
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spray mist LUBRICATORS 


PRE-DIVIDING or breaking up the oil in the first stage before completely 
atomizing the Lubricant in the second stage: The Spray Mist is then carried along 
throughout the entire pattern of the air stream to lubricate the working parts of 


air-powered tools, cylinders, valves and other pneumatic devices. 


VENTURI ree POROUS FEEDER Compressed air from the drop line enfers the Lubricator to Venturi section 


SECTION ELEMENT of the Lubricator Head where the porous feeder element protrudes into 
the Air Stream. 
SPRAY MIST Small ports in front of the porous feeder permits air pressure transfer on 
———— 
the oil surface in the bowl reservoir. The pressure differential created by 
the Venturi forces the oil to rise in the transparent feeder tube, into and 


through the porous feeder element which PRE-DIVIDES the Lubricant in 


ADJUSTING this first stage, into minute particles of oil. 
NUT 


The Lubricant now finely divided and saturating the porous feeder ele- 





TRANSPARENT 


. é — — F 7 
FEEDER TUBE ment, is now easily and most efficiently atomized from the feeder ele 


ment, at this second stage, by the action of the Venturi on the compressed 


TRANSPARENT air passing through the Lubricator Head. 


RESERVOIR The two-stage method incorporated in the ARROW LUBRICATOR insures 
a fine spray mist for wider ranges of AIR FLOWS at lower pressure drops. 


Illustrates the operation of the 
ARROW “patented"’ two-stage, Simplicity of design with only one tamper-proof adjustment provides for 


tamper. proof Lubricator. most efficient, low-cost operation. 


PROTECT YOUR PNEUMATIC EQUIPMENT 


the most Efficient and Complete 
AUTOPNEUMATIC CONTROL 


By Awuow 


A choice of fine or coarse grade porous Bronze Feeder Wick as required 
for lubricant or application. A choice of Hand Filling Type Lubricator or 
a Pressure Filling Type with Button Head Fitting or the ARROW. . . New 
Fully Automatic Filling Type which with the Automatic Drain Trap makes 
Complete Conditioning ond Autopneumatic Control completely automatic, eliminating all hand or 
Control of Compressed Air manual servicing. 

rainy. reacts “a Meny Types ond Models of Single Units ond Units in 

Combination Assemblies to Meet Specific Requirements. 

pair of Air-Powered Tools, Anz, 
Cylinders, Valves and Other PIPE LINE SIZES— 
Pneumatic Equipment. Vg mm Vg Vg — Vg" nd 1° N.P.T. 


Catalog and Engineering Data Sent on Request, 


1934 S. KOSTNER AVE. 
| ARROW oo. a | eee 





@ Large 15 ampere contacts elimi- 
sate additional load relays. 


®@ Sop down time with plug in com- 
ponents for fast timer replacement. 


A 
> 


ULM Peere 
@ Easy to set dial whether short or 


long timing 


@ Choice of 9 actions available for 


5 contacts. 


each of 
Select operation required for your 


circuit 


@ Set dial to exact time required. 
No guessing at numbers. 


@ Accurate repeatability insures uni- 
form production. 


_ . , 


ju 


. ijt 
RIANA) MMA 


@ Proven reliability in thousands of 
industrial processes for more than 


25 year 


ereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoeeeeeeeees 


Install timer in seconds with op- 
tional plug-in feature. 


eee eee ewer eee eeaeeen eee e ee 


EAGLE SIGNAL CORPORATION 
industrial Timers Division, Dept. AH-359 
MOLINE, ILLINOIS 


Please send FREE Bulletin 110 containing 
complete data on Microfiex Reset Timers. 








NAME AND TITLE 








ADDRESS 
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Berea, Ky., installed two large 
accumulators at the pump. The 
accumulators keep the system pres 
sure between 2850 and 2950 psi 


Courtesy Parker Hydraulics Dit 
Parker-Hannifin Corp 
closes 


\ low 


the presses. As pressure builds up, 


pressure system 
the spool in an automatic valve 
shifts and applies full accumulator 
pressure to the press. During the 
curing cycle, the accumulators 
keep pressure constant by adding 
fluid to make up for any leak- 


age. 





AIR MOTOR gives power for driving 
the carriage on unloader, transfer 
and feeder unit. The device handles 
large stampings and uses air cylin 
ders to position and hold work 
being fed. Made by Press Automa 
tion Systems Inc., Centerline, Mich 





Load Tester 
for Hydraulic Jacks 


Designed for testing repaired 
jacks this tripod framework will 
handle 225 tons and will cycle 

Continued on page 40 
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Molded End Seals Reduce Cost 

... eliminate costly machining. Special plastic impervious 
to all synthetic oils, mild acids, coolants, and water to 
300° F. 


One Piece Construction 
No spare parts necessary. Positive protection against 
dirt, sludge, rust and abrasive particles causing pump 


failure. 


Exclusive Radial Fin Design 
Permits larger filter capacity in smaller area. Mesh 
screen supplied in 60 or 100 screen depending on effi- 
ciency desired and fluid viscosity. 


“ - 
paote clomeren 


DOLLINGER 


LOW COST 


DOLLINGER 


SUMP 
FILTER 


FOR COOLANTS, 
HYDRAULIC OILS 
AND LUBRICANTS 


New low prrce- made possible by a new, 
simplified filter design. 


All NCW gesiqn -As a result of a nation- 
wide study to determine the actual service conditions 
for sump filters, this new Dollinger Sump Filter was de- 
signed. Already, leading hydraulic equipment manufac- 
turers have standardized on this filter for their products. 
The new design incorporates molded end seals made 
from a specially formulated plastic impervious to all 
synthetic oils at temperatures to 300°. 


Eight standard sizes available. Capacities from 5 to 100 gpm. 
Get complete facts, write for New Sump Filter Catalog 330-H. 


DOLLINGER CORPORATION 


65 Centre Park, Rochester 3. N.Y. 


Please send me your new Sump Filter Catalog 330-H 


Name 





Specializing in Dry Type Filters for Over 35 Yeors 


Firers> Liquid Filters « Pipe Line Filters « Intake Filters « Hydraulic 
Filters « Electrostatic Filters « Mist Collectors « Dry Panel 


March, 


Filters ¢ Special Design Filters « Viscous Panel Filters « Low 
Pressure Filters « High Pressure Filters « Automatic Ventila- 
tion Filters ¢ Natural Gas Filters « Silencer Filters 


Compony..... 


Address... 
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c-V RINGS 


ARE INDUSTRY'S MOST 
UNIVERSAL PACKING... 


Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing. 


It will effectively handle all industrial acids, alkalis, solvents, or- 


ganic and hydraulic fluids. . 


. temperatures from —120°F. to +500°F. 


is equally suited to valves, pumps, mixers, hydraulic cylinders and 


THAN 
STUFFING 
sor 
CROSS 


C RADIAL 
SECTION - R ~ THICKNESS 


C-VU RING CONSTRUCTION 


NOMINAL 


r 
ALWAYS STACK 
GREATER HEIGHT 
60% 
{ oF 


* 

ALWAYS STACK 
GREATER HEIGHT 
THAN o*% 
STUFFING oF 
80x NOMINAL 
CROSS RADIAL 
SECTION THICKNESS 

bo ——— R —+ 


C-VH RING CONSTRUCTION 


like equipment. 

“John Crane’’ C-V Rings have ex- 
tremely low coefficient of friction. ‘‘Break- 
out”’ friction is only slightly higher than 
running friction. 


TWO STYLES ARE AVAILABLE: 


C-VU RINGS for low pressure service 
—such as control and regulator valves 
handling gases and fluids, where it is nec- 
essary to have a very sensitive and resili- 
ent type packing. 


C-VH RINGS for high pressure service 

—for use in pumps, hydraulic cylinders 
and like services at pressures ranging to 
500 psi. and over. These rings are con- 
structed with a heavy wall heel to with- 
stand pressure requirements. They are de- 
signed to provide voids between rings, so 
that as the Teflon expands due to heat, 


this take-up room minimizes any excess friction in the stuffing box. 
“John Crane” C-V Rings are available in full line of standard sizes 
and male and female adaptors. Sizes can be molded to stuffing box 


specifications 


Request Bulletin P-325 


*“John Crane” C-V Rings are made from Chemlon—the best in 


DuPont Teflon. 


Crane Packing Co., 6405 Oakton St., Morton Grove, Ill. (Chicago 
Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont 


MECHANICAL PACKINGS 


rare Srs rT 


¥ 


SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUND 


regularly up to 150 tons. Jacks 
may be cycled at various loads in 
both directions up to capacity, and 
bypass valves checked and set. The 
tester has multiple controls for 
vernier operation. Large pressure 


gages read in psi and tons to as 
sure accurate certification. De 
signed by Regent Jack Mfg. Co.. 
Downey, Calif. the tester has a 
clearance of 17 ft 2 in. under the 
ram. This allows testing of all in 
dustrial and aircraft jacks being 
manufactured, 


Continued on page 42 





HYDRAULIC SHEAR for 3% in. nickel 
alloy steel gives absolute square 
ness and holds close tolerance. The 
sheared plates are used for forming 
36 and 48-in. low-temperature pipe 
Made by the Pacific Industrial Mfg. 
Co., Oakland, Calif., the unit has 
been in operation for 11% years with 
no blade sharpening required 


CRANE PACKING COMPANY 
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HYDRAULICS 


|S 5 5 SA 
Hydraulics 


MECHANICAL HANDLING DIVISION 


March, 1959 


Hose reeling equipment in 

use at the Mobil Oil Company’s 
Coryton Refinery, is operated 
with the aid of Keelavite 
hydraulics. 


IN MECHANICAL HANDLING 


We at Keelavite are a team of experts in the design, in- 
stallation and maintenance of complete hydraulic systems. 
We are ready to accept full responsibility for the proper 
working of all our installations, including all electrical or 


other control equipment. 


Not only this, we are the manufacturers of the largest range 


of hydraulic units in the United Kingdom. 


We are, of course, fully experienced in special applications 


of hydraulic power for the mechanical handling industry. 


THE RECOGNISED AUTHORITY 


KEELAVITE HYDRAULICS LIMITED 
ALLESLEY, COVENTRY, ENGLAND + Telephone: Meriden 441 
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Moisture Chief Cause of Trouble... 
Every company today is looking for ways 
to offset the increased costs of labor, 
material, equipment and services. At a 
gasoline station you expect “Free Air”, 
but in industry it is a major expense. 
Perhaps in your own plant, for an invest- 
ment in a few minor compressed air 
system alterations, significant savings are 
possible 

Water, sludge, rust, oil and dirt in com- 
pressed air systems are prime causes of 
maintenance and production down-time. 
Water vapor condensing in air lines tends 
to corrode the piping. Also, water present 
in the piping may freeze during winter, 
causing serious reduction of compressed 
air supply. Such restrictions are often 
difficult to locate and thaw. This same line 
moisture may emulsify lube oil destroying 
its lubricating value and the resultant 
mixture has high fouling characteristics. 
Frequently, ice will form within the tool 
itself since expanding air cools the mois- 
ture tool efficiency will be seriously 
affected 


Some of the Other Problems Created 
By Wet Compressed Air... 


Wet compressed air is not only a construc- 
tion and production tool problem. Faulty 
paint jobs, poncwnrer rr chemical and 
food products can often be traced to 
moisture laden compressed air. Water- 
hammer, unequal pipeline thermal 
expansion and line leaks also result from 
collected moisture. In addition, air lost 
through traps, and in blow-down of com- 
pressed air lines provide no useful work 
represent a sizeable power loss. 


You Can Lick Compressed Air 
Moisture Problem... 


All of these hidden costs can be virtually 
eliminated by the installation of an Adams 
Aftercooler and Cyclone Separator 
between the compressor and receiver 
tank. By cooling discharge air to within 
10° F. of cooling water temperature — 
guaranteed with Adams standard After- 
coolers — the moisture can be removed 
at the separator. Pressure loss is less than 
one-half pound on these units including 
the separator. In severe cases, moisture 
removal of over 90 per cent can be 
obtained by cooling the air with Adams 
2° Aftercooler to within 2° F. of water 


temperature. 


Air Filter for Final Protection at 

Point of Use... 

As an added safeguard for expensive tools 
and equipment, an Adams Poro-Stone Air 
Filter should be installed just before the 
These filters remove all solid 
stream. 


air is used 
material picked up by the air 
With an Adams Aftercooler, Cyclone 
Separator and Air Filters clean, dry, 
trouble-free air is supplied to your pro- 
duction tools. You get continuous service 
w ith minimum maintenance. 

For further information on how the com- 
plete line of Adams air equipment can 
solve your compressed air problems, write 
today for your free copy of Bulletin No. 
712 on Aftercoolers and Bulletin No. 117 
on Poro-Stone Air Filters from the R. P. 
Adams Company, Inc., 249 East Park 
Drive, Buffalo 17, New York. 


Circle 3 on Time-Saver Card 
42 





| 


| FORGING MANIPULATOR IS ALL 
HYDRAULIC POWERED 





New Books 


Basic Hydraulics by Walter 
J. Sharrock & Robert S. Smilges, 
project engineers, Denison Engi- 
neering Division, American Brake 
Shoe Co., for Ohio Trade and 
Industrial Education Service, 95 


pp, price $2.00, from Merle E. 
Strong, Instructional Materials 
Laboratory, 112 Townshend Hall, 
Ohio State University, Columbus, 
Ohio. 

A training manual for main- 
tenance men. It has 25 assign- 
ments ranging from review of 
basic mathematics to circuit dia- 
gram exercises. Simple methods 
and formulas for figuring com- 
ponent sizes are given. Fire-resist- 

Continued on page 46 





Machine has a capacity of 8000 
lbs and features side movement of 
the tongs 12 inches each side of 
Hydraulic power is sup- 
plied by two pumps driven 
through V-belts from a _ diesel 
engine. One is variable delivery 
and powers the traction motor up 
to 4 full speed and the hydraulic 
steering. The other pump is a 
fixed delivery, gear type which 
powers all motions of the head, 
the traction motor to top speed, 
and the hydraulic brakes. This 
pump is automatically unloaded 
when the system reaches operating 
pressure. Two hydraulic accumu- 
lators are used in this circuit for 
unloading and shock absorbing. 

Except for the brakes all opera- 
tions are controlled from one 
multiple block. Forward 
and reverse are foot controlled, 
steering and head movement are 
hand operated. A steering valve 
is incorporated in the valve block. 

Braking is controlled by a foot- 
operated directional valve through 


center. 


valve 


an intensifier which builds up 
pressure to 3000 psi. 

Feedback from the 
gears to the steering valve closes 
the valve when the wheels have 
moved the required amount. 

All movements of the head ex- 
cept rotation are controlled by 
double-acting cylinders operated 
from the multiple valve. Tongs 
are rotated by a heavy-duty gear 
motor. A deceleration valve is used 
in this circuit. Traction motor is 
identical to the rotation motor and 
pump. A deceleration valve is also 
used to protect the traction motor. 

Oil is filtered through two sets 
of .005 inch filters mounted in the 
100-gal reservoir. A micronic filter 
is included in the outlet line of 
the variable-volume pump. 

Unit was built by Head Wright- 
son Ltd., Middlesborough, Eng- 
land, under license from Salem 
Brosius Inc., Pittsburgh, Pa. Hy- 
draulic components were supplied 
by Keelavite Hydraulics Ltd., 


Coventry, England. o00 


steering 
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...for my husband’s life”! 


“Tf Mel had used oil (which 
is commonly employed) in 
the hydraulic lines he would 
have been enveloped by a 
blazing inferno! But thank 
God! Houghto-Safe was in 
the lines!” 


“Mel was standing here at time Pump with Houghto-Safe fill 
of ‘blow-up’.’’Fluid still drip- tag. Faulty fitting was at right 
ping from lines when photo was of motor. 

taken. 


DO YOUR MEN HAVE THIS PROTECTION ? 


Why take chances in your own shop, if men are working around hot metal, open flames, or 
other high temperature hazards? Even under low pressures, hydraulic fluid can spray up to 
40 feet if a line breaks. You need Houghto-Safe protection! And with Houghto-Safe protec- 
tion, you get top hydraulic efficiency and better-than-ever protection against pump wear. 


Now’s the time to protect your plant and personnel from disastrous explosions and fire. Call 
your Houghton Man today. Or write E. F. Houghton & Co., 303 W. Lehigh Ave., Phila. 33, Pa. 


HOUGHTO-SAFE 
a product of 
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YOUR SPECIAL VALVE 
MAY ALREADY BE IN PRODUCTION 


The Barksdale valves shown on this page 
represent some of the over 1000 typical 
examples of modifications developed for the 
~~“ special requirements of original equipment 


10,000 PSI 


solenoid operated 
Shut-off valve oii ets tae manufacturers. 














spring centered 
@ miniature manval We are interested in “Specials” and can 


produce them economically, because the 
“Shear-Seal’’ design is exceptionally adapt- 








non inter-flow 
valve. 














able. 

Ory If you have a special valve requirement, call 
3000 PS! 3-way your Barksdale representative and ask to see 
explosion-proof 
solenoid valv * 4 “oe . . . 
ooh aonesl aueiite the scores of existing modifications in Special 


saad anal Valve Catalog SV-158 and Remote Control 


manval shut-off valve 
’ 7 — 1000 PS! Dual 3-way, 


oye ape Catalog RV-958, or write and outline your 


non inter-flow valve. 

















special requirements to: 





CONTROL VALVE DIVISION 


3000 PS! 4-woy 
non inter-flow 
manval valve 
built to militery 


_ | ~ Warksdale valves 


5125 ALCOA AVENUE « LOS ANGELES 58 © CALIFORNIA 











TO FIND THE BARKSDALE REPRESENTATIVE IN YOUR AREA 
LOOK UNDER “VALVES” IN THE CLASSIFIED SECTION OF THE 
FOLLOWING PHONE BOOKS: 





Michigan, Detroit 
1500 PSI 4-woy WE. Alabama, Birmingham Minnesota, Minneapolis 
fos | ae Arizona, Phoenis St. Pou! 
built in California, Los Angeles Missouri, St. Louis 
t-te Ocklens Konsos City 
cylinder operated San Diego New Jersey, Jersey City 
San Francisco New York, Buffalo 
San Mateo Manhattan 
Connecticut, Bridgeport Syracuse 
Hartford North Carolina, Charlotte 
Stamford Ohio, Cincinnati 
Dist. of Columbia, Washington Cleveland 
iNinois, Chicago Oklahoma, Tulsa 
Rockford Oregon, Portland 
1500 PS! 4-way . - - Rock Island Pennsylvania, Philadelphia 
ne Ep aon Indiana, Indianapolis Pittsburgh 
built in cylinder Sire lowa, Davenport Tennessee, Memphis 
relief valve Kansas, Wichita Texas, Amarillo 
. Kentucky, Louisville El Paso 
1500 PS! manifold mounted Lovisiana, New Orleans Houston 
— yee ap! = = Maryland, Baltimore Washington, Seattle 
; Massachusetts, Boston Wisconsin, Milwaukee 
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rig and Line File 
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dé ENGINEERED TUBE FITTINGS — VALVES — TUBING TOOLS 














Butt-joint simplifies instal- 
lation. Tube doesn't enter 
body of fitting. It bottoms 
on shoulder of sleeve. No 
tube torqueing when mak- 
ing joint. 


Close tube connections like 
this impossible without Hi- 
Seal Tube Fittings. j 








Far more compact hydraulic piping layout made 


possible by Hi-Seal butt-joint tube fittings 


This hydraulic power unit built by 
Scott Equipment Company, Day- 
ton, Ohio, shows how Hi-Seal flare- 
less tube fittings create new piping 
design opportunities. 

Because of Hi-Seal’s positive butt- 
joint feature which requires no tube 
entry into fitting, Imperial Hi-Seal 
makes possible far more compact 
piping layouts than would be ob- 
tained with other fittings. In ad- 
dition the butt-joint design elimi- 
nates the need to spring tubing... 
a big advantage when working with 
large-diameter, heavy-wall or hard- 
temper tubing. 

Important, too, there is only one 
way to put the Hi-Seal fitting to- 
gether. No chance of sleeve being 
put in backward. And Hi-Seal fit- 
tings can be disconnected and re- 


IMPERIAL 


connected as often as desired with 
assurance of original pressure-tight 
seal! It’s the ideal fitting for hy- 
draulic and other services where 
higher pressures are encountered. 
Meets J.LC. and A.S.M.E. Stand- 
ards. Available in Steel, Stainless 
Steel and Brass. 
Write for Bulletin No. 3061 


Limited space no problem for 
Hi-Seal fittings 


Because no flaring 
is necessary, and 
because of its butt 
joint, this fitting 
permits bends to be 
made exceptionally 
close to the end of 
the tubing ...a 
major design advan- 
tage where space 
is limited. 














THE IMPERIAL BRASS MFG. CO. 
6300 W. Howard St., Chicago 48, Illinois 
In Canada: 18 Hook Ave., Toronto, Ontario 
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Make huge time and labor savings 
with Poly-Flo tube fittings 


New Lindsay All-Automatic Water 
Softeners employ Imperial Poly-Flo 
tube fittings and polyethylene tubing 
in the saturated brine lines in re- 
charging these water softeners. 

It is in units like this that Imperial 
Poly-Flo fittings make possible big 
savings in time and money. Poly- 
ethylene tubing bends readily by hand. 
No mechanical flaring or bending. Fit- 
tings need only be finger-tightened. 
Wrenches or other tools are never 
necessary. 

Imperial Poly-Flo tube fittings hold 
burst pressure of polyethylene tubing 
and are ideal for applications involv- 
ing conduction of most types of gases 
and liquids. 


Write for Bulletin No. 3025 


Tube Bender for hard or soft tubing 


Bend hard and soft drawn copper, 
steel, aluminum, thinwall conduit; even 
stainless steel tubing. Won't mar or 
flatten tubing. Calibrated for bending 
any angle to 180°. Sizes for 44" to 74%” 
O. D. Tubing. 


Write for Bulletin No. 3088 





CONTACT YOUR INDUSTRIAL 
DISTRIBUTOR OR WRITE TO: 


THE IMPERIAL BRASS MFG. CO 
Dept. AH-39, 6300 W. Howard St., 
Chicago 48, Ill. 
Please rush me 
Bulletins (_] No. 306! [ 
Nome 

Title 

Company 

Street 

City Zone State 


Leseeseseseeeeeeesesecceacesea 
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r VESTERDAY'S PIONEER TODAY'S LEADER 


WE LDON ‘ MBTERING ant fluids, their properties and 


PUMPS recommended seals are covered. 


Each assignment is followed by 
Positive Displacement Rotor Type. For Industrial Applications, . + . 
Aircraft Anti-lcing and Aircraft Fuel. ht gig to be answered by the 


Fluid- Power Controls by 
John J. Pippenger and Richard 
M. Koff, 252 pp, price $9.00, 
McGraw-Hill Book Co., Inc., New 
York, N. Y. 

A practical guidebook on con- 
trols for fluid power systems. It 





IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 

filling the cavities formed by the three lobes of the rotor. This ~ iin 4 ee 

fluid is sealed within these small cavities until it is forced through ; adios 
the two outlet holes by the floating blades. The flow may be ny Rall anger tes 


kept uniformly divided through two outlet ports, or may be draulic cylinders. They are used as 

combined internally for passage through a single port. fill valves with pressures to 60 psi 
and ambient temperatures from 
—320 to 250 F. Valves can also be 
used for aircraft or missile fuels. 
Designed by Koehler Aircraft Prod- 
ucts Co., Dayton, Ohio. 





describes their construction, oper- 
ation, and maintenance. Covered 
are valves, pumps, piping, and 
circuits. 

Schematic drawings are b!ended 
with cut-aways to explain con- 
struction of components. JIC and 
ASA standards and symbols are 
given. There is a complete glossary 
of terms for designers, purchasing 
agents, and component manufac- 


COMPACT + LIGHT WEIGHT turers, _— 
Send for Weldon Manual and Catalog with detailed 
specifications and installation drawings, covering Hydraulic Motors 


the full range of Weld in vari i- . 
ties. Specify your iednmanie, we Te Sy ee Ma 
aienaer 


A large paper manufacturer has 

improved production by using a 

constant tension, synchronized, 

hydraulic winder drive on a paper 

3000 WOODHILL ROAD --- CLEVELAND 4, OHIO Senet eer 
ontinued on page 48 
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SCHRADER SQUARE-END CYLINDERS 


meet and exceed JIC specs . . . 250 psi air. . . 750 psi hydraulic! 


Here’s compact, versatile straight-line power. Just look pressures to 250 psi, or hydraulically to 750 psi—avail- 


at the features! 

Use Schrader’s new square-end double-acting cylin- 
ders for holding, positioning, moving work—for push, 
pull or lifting—for automating manual operations. In 
five sizes up to 4-inch bore, and with five interchange- 
able mountings, these “square-ends” are economical 
and versatile. Bolt, leg, flush, side flush or base ... each 
JIC Cylinder will mount all five ways. Suitable for air 


Bolt Mounting Leg Mounting 


Flush Mounting 


able cushioned or non-cushioned. 

You get safe, controlled, low-cost power with 
Schrader “square-ends”—another addition to the line of 
famous Schrader quality Air Control Products. 

Complete stocks available locally—expert help to 
improve your air control hookups. Write for your com- 
plete specifications and data on these new “square- 
ends.” 


Side-Flush Mounting Base Mounting 


Se 





e division of SCOVILLE 


March, 1959 


i 


p— 


= 
& 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co. 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 





| QUALITY AIR CONTROL PRODUCTS 


—— 
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for increased production... 
minimum down-time.. . 
sured by series-driving the hy- 


| } 
lower costs ae specify / draulic winder motor from the 
calender metering motor without 
drawing any power from the exist- 


AIR and HYDRAULIC CYLINDERS ing calender drive source. 


A variable-displacement pump 
driven by a constant speed electric 





motor, delivers only the required 
volume to the constant-displace- 
ment motor connected to the 
calender drive. This motor serves 
as a meter for the system. The 
volume requirements of the meter- 
ing motor are directly propor- 
tional to the speed of the calender 


Unwind stand 


-<—<—-—-<—=— 


-=<—@ 
Tension contro/ 
volve 


Calender 


Driving motor drive motor 


‘Metering motor 


Electric 
motor Voriable delivery 


pressure unloading pump 


DISCHARGE FROM metering motor 
powers drive motor. This keeps a 
direct speed relationship between 
the two. 


drive. The pump control auto- 
matically changes the pump de- 
livery to the exact amount needed 
by the metering motor, conserving 
input power. 

Oil delivered by the metering 
motor flows directly to the con- 
stant displacement motor driving 

Before ey Syren ’ What y ylincer proble the winder. Hence, the speed of 
Pitot Jmisl me ltiell rot btlelame late, st Wed ke ft hels ‘ P ‘ ) ° . ° 
ada ape ‘ Bead “tot ll the winder drive motor is always 
vlinders ) jouble ‘ , directly related to the speed of 
Jependable pe nance ng eries he Manufacturing the metering motor, from zero to 


te . 
maximum. 


service 
When starting a new winder 
core no oil is bypassed through 
the winder tension valve. As the 
for speed : . 
: : winder roll diameter and torque 
and 4 ° - 
N 1B (Series A (pressure) increases, the tension 
performance 1N tA (Series H — valve automatically bypasses an 
increasing amount of oil delivered 
by the metering motor. There- 
NON-ROTATING AIR AND HYDRAULIC CYLINDERS * ROTATING AIR AND HYDRAUUC Seen, ienteleameaton nek wilades 
CYUNDERS * POWER CHUCKS * COLLET AND DRILL PRESS CHUCKS © VALVES, ‘ 
roll slow down automatically 


ACCESSORIES 
A BASSETT COMPANY © JIM GREATER CLEVELAND © ESTABLISHED 1916 maintaining proper Paper tension. 
The drive was designed by The 


aacun Oilgear Co., Milwaukee, Wis. 0° 


Circle 124 on Time-Saver Card APPLIED HYDRAULICS & PNEUMATICS 





‘aim 4-WAY VALVES 


Pilot-operated, solenoid-controlled 
for hydraulic systems up to 5000 psi 


from 
ie} five], 


SHOCKLESS HYDRAULIC CONTROL for any directional 
control requirement is assured with Denison’s new line of 4-Way Valves. 


Here are more reasons why the exceptional design versatility of these 
new 4-Way Valves is important to Hydraulic Engineers — 


1. Provide fast, rapid-cycle directional control 
of hydraulic flows up to 30 gpm. 

2. Operating pressures range up to 5000 psi 
for both 14" and 34” valve sizes. 


3. Operate in any porting and positioning 
combination. 

4. Solenoid-operated 4" valve capacity — 
5 gpm. 


&. Pilot-operated, solenoid-controlled 34” 


6. Choice of spool types and spool positioning 
provides unlimited combinations for a wide 
range of applications. 


7. Adjustable pilot chokes available for 
smooth spool reversal. 


8. Interchangeable parts simplify service and 
model changes in the field. 


9. Easily modified for operation on internal or 
external pilot pressure by rotating solenoid 


SHORTER OVER-ALL LENGTH 


than any comparable valve 


SHORTEST SOLENOID POWER STROKE 


increases operating force 


DRAWN STEEL SOLENOID COVERS 
ecured to body with internal 
retaining rds. No bulky, dirt 


ollecting chains 


BUILT-IN CHECK VALVE 


provides pilot pressure without 


adding another valve to the system 


LARGE CAPACITY PORTING 


for low pressure drop 


GENEROUS WIRING SPACE 


with conduit connections 


on each side 


TEST CONNECTIONS 


for checking valve operation 


HEAVY DUTY SOLENOIDS 
optional D.C. operation 


oil-immersed solenoids available 


BUILT TO JIC STANDARDS 


DESIGNERS 
ENGINEERS! 


Send for 
Bulletins 
VD-7, 
VD-8 
and 
240-B 


valve 180°. 
for full details write 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1166 Dublin Road + Columbus 16, Ohio 


valve capacny = 30 gpm. Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSC( 


DENISON 
drOll ica 


Stocking Branch Offices:'0S ANGELES +» CHICAGO 
ATLANTA «© HOUSTON «© NEWARK e¢ CLEVELAND 
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CONTROL MANUFACTURERS 


Typical installation 

shows Brunner 
compressors providing | 

a dependable source 
of compressed air March 19-20: SAE National 
peabesartit ; Production Meeting. The Shera- 


pneumatic control of the ° . 
lerge cir conditioning ton - Cadillac Hotel, Detroit, 
system in New ‘ Mich. 


York's Socony Mobil 


March 31-April 3: SAE Na- 
tional Aeronautic Meeting, Aero- 
nautic Production Forum, and 
Aircraft Engineering Display. 
Hotel Commodore, New York, 
N. Y. 


April 5-10: ISA Nuclear Con- 
gress, Cleveland, Ohio. For in- 
formation contact Dr. S. Baron, 
160 West Broadway, New York 
City. 


April 14-15: Tenth Annual 
Earthmoving Industry Confer- 
ence. Peoria, Ill. Sponsored by 
Central Illinois Section, SAE. 


April 27-May Ist: SAE A-6 
Aircraft Hydraulic and Pneu- 
Meetings, Cleveland, 


Building 


PREFER ® Dy 
BRUNNER 


SINCE 1906 


AIR COMPRESSORS 


for O good reasons 


Looking for a reliable, economical source of compressed air? 
Take a tip from leading control manufacturers who prefer and 
select Brunner air compressors. matic 
They'll tell you . .. BRUNNER Air Compressors Ohio. 


Are outstandingly dependable 

Provide oil and moisture free air 

Offer single or 2 stage equipment in all sizes 
Supply complete air or water cooled aftercooler 
assemblies with all fittings from one dependable 
source for all compressor sizes 


May 15-18: Annual Spring 
Meeting, National Fluid Power 
Association, Grove Park Inn, 
Asheville, N. C. 


May 25-28: Annual Design 


Provide “entire system" duplex units that are 
“operation readied” to connect to piping and 

wiring facilities 

Air conditioning and heating experience of 
Dunham-Bush engineers enables them to professionally 
assist in layout for dependable control systems. 


ALSO WATER 





Engineering Show, Convention 
Hall, Philadelphia, Pa. 


September 14-17: National 
Farm, Construction, and Indus- 
trial Machinery Meeting, Pro- 
duction Forum, and Display. 


The Ambassador, Los Angeles, 
COOLED AFTERCOOLERS AND Calif. 


OTHER ACCESSORIES BY  heat-x ] 


A DUNHAM-BUSH SUBSIDIARY September 21-25: ISA 14th 


Annual Instrument-Automation 
Conference Exhibit, Interna- 
tional Amphitheatre, Chicago, 
Il. 


October 5-10: SAE National 
Aeronautic Meeting, Aircraft 
Manufacturing Forum, and Air- 
craft Engineering Display. The 
Ambassador, Los Angeles, Calif. 


WRITE FOR NEW BRUNNER AIR COMPRESSOR CATALOGS 


You'll find full information on the use of compressed air; data 
that indicates the right compressor for a specific job; tables of 
computations for correct installation. 

Ask for Catalog #36 for a guide to 2 through 20 H.P. Brunner 
Air Compressors. 

For Brunner 25-30-40-50 H.P. industrial air compressor data, 


ask for catalog #37. 
October 26-28: Annual Fall 


BRUNNER DIVISION 
Meeting, National Fluid Power 


---<-—-=-=—=— DUNHAM-BUSH, INC.------~-=— | Association, Statler Hotel, De- 
DEPT. AA. WEST HARTFORD 10, CONNECTICUT troit, Mich. 
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MORE ABOUT THE 


car.ock 2.000 











i 









NOMINAL 
PACKING SPACE 





SHAFT —*= 


HOW LIP Eni od, 
INTERFERENCE AND > : 
HEEL CLEARANCE enee 

IMPROVE CHEVRON’ aa 

PACKING DESIGN 









NTERFERENCE 










There are many reasons why users prefer famous at the lip generates excessive friction resulting in 


Garlock CHEVRON Packings for sealing rams or scoring and wear. The lip interference on Garlock 





rods on hydraulic systems. Design refinements indi- CHEVRON Packing is your assurance of minimum 





cated in the drawing above are just two examples: friction and positive sealing at all pressures. 





There are many other design advantages of 





Heel clearance for easy installation. Experience has 





Garlock CHEVRON including its hinge-like construc- 





shown that unless adequate clearance is provided 





tion which automatically compensates for pressure 





at the heel of a V-type packing ring it can be 





changes. If you have a sealing problem involving 





very difficult to insert in the stuffing box. The heel 





lubricants, liquids, or solvents at temperatures 





clearance on Garlock CHEVRON Rings has proved 





ranging from —320°F to +600°F, why not find out 





to be the ideal for easy installation without disturb- 





more about the many forms of Garlock CHEVRON 





ing the unique advantages of the CHEVRON design. 





Packings available. 





Lip interference for sealing at low pressures. If the CHEVRON Packings are another important part 





. lip of a V-type packing is made exactly to of the Garlock 2,000 . . . two thousand different 





nominal size, and all the clearance taken at the styles of packings, gaskets, and seals for all your 





heel, leakage past the lip often occurs at low or zero needs. Call your local Garlock representative or 











pressures. On the other hand, too much interference write for Folder AD-115. 


*Reyistered Trade Mark 






THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 








For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U. S. and Canada. 


(Grarmrocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Volded and Extruded Rubber, Plastic Products 


Canadian Division: The Garlock Packing Co. of Canada Ltd. 








Plastics Division: United States Gasket Company 
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DO YOU KNOW ABOUT GASK-O-SEALS? 


You Can't 
leave a 


Gask-0-Seal 
out! 











Hundreds of accidents have been caused by seals being left out during 
assembly or repair, and thousands of production hours have also been lost 
for the same reason. Just one of the plus values of Gask-O-Seals is that they 
are practically impossible to leave out because they are inspectable 
visually after assembly. This can mean many valuable warranty 
dollars saved, many hours of downtime saved — and it may mean 


the saving of human lives. 


They also provide no-leakage positive sealing, prevent blow-outs. Damaging 
coldflow is eliminated, high manufacturing and maintenance machining costs 


are avoided and they are reuseable. If you use static 
Y 4 seals in your designs, why not find out abou 
LLL ‘Ql Rearenatona pear 7 aie of icles a7 
BGA SS SSN 
Uist COLMA Pa rker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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ICKER$, OIL HYDRAULICS 
BUILT AROUND THE WORLD 


( ————— 
O Virgaa 














STEIN-ATKINSON-V 
HYDRAULICS Lre 


MADE IN ENGLAND BY 

SPERR ROSCOPE ‘ 

BRENTFORD. MIDOLESEK 
NSEE OF 


—— vicK da Oe TROT 
Vita aa 3: seaggte Wicker: 
REDUCING VALVE J DRUCK-EINSTELLVENTIL 


DRUCKBEREICH 
































VATTTT 


J NDUSTRIA BRASILEIRA 

A ICKERS VANE PUMP ie 4a.) m ls) ) () aot oY 
eae. Se Pat Ba . 
van) ti mmo 


wa 
TOKYO KEIK! SEIZOSHO CO.,LTD 
vt ‘ i J ‘ 





! 








FRONT WYORA = . MEAN WORLD-WIDE 


ied 
ee . THESE: NAMEPLATES 


AVAILABILITY OF SERVICE, 
PARTS AND UNITS OF 
When you use Vickers hydraulics, you can send your CONSISTENT QUALITY 


machinery almost anywhere in the free world with assur- 
ance that consistent quality service units will be available. 
Vickers manufacturing facilities, as indicated by the name- 
plates above, are strategically located convenient to indus- 
trial centers around the world. Vickers consistent quality and 
parts interchangeability are maintained through a systematic FOR FURTHER INFORMATION 
program of inspection and test by the parent organization. PLEASE WRITE FOR BULLETIN 5500 


Any component built in one plant will be compatible with VICKERS INCORPORATED 


components and systems from all other plants. Division of Sperry Rand Corporation 


These are added advantages to you when you specify INTERNATIONAL DIVISION 
Administrative & Engineering Center 


Vickers hydraulics on your machinery for export or for 
Detroit 32, Michigan 


your machinery built overseas. 


Manufacturing, Sales and Service in: AUSTRALIA » CANADA » ENGLAND « GERMANY « JAPAN « UNITED STATES 
Sales and Service in: BELGIUM +» BRAZIL « DENMARK « FINLAND » FRANCE « HAWAII « ITALY « NEW ZEALAND « NORWAY « SOUTH AFRICA + SPAIN « SWEDEN 
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Rivett announces a new line of 


HYDRAULIC VALVES 


Large unrestricted passages 
Shock Resistant Stend- allow greater flow capacity 


ord Metering Spool 


3000 PSI 
sub-plate 
mounted; 
manually 
operated 


High tensile Meehanite body 


"Quad" ring stem 
seals with Teflon 
back-up rings 


“O” ring cover seals 

No gaskets Stems are 
Electrolized 
and polished 





for long life 


ad 





All handle block wearing 
surfaces and pins hardened 


All surfaces precision ground for for maximum life 


positive sealing. ""O" ring sealed 


NOTE All sub-plote mounted valves 
meoy be used as tondem type valves 
end can be connected in series when 


furnished with “open center” spools 


Reliable performance through 
precision manufacturing 


Rivett Series 6100 Hydraulic Valves are the latest 
in design, furnishing accurate, positive control of 
hydraulic power. Developed by engineers long 
experienced in fluid power, these valves offer 
economical, efficient operation as well as trouble- 
free maintenance and long-life. Featuring unre- 
stricted passages to permit greater flow capacity, 
the 1” size in the Series 6100, for example, is rated 
at 28.2 gpm at 15 ft. per sec. Piston action is 


noted for smooth, positive opening and closing. 


The better you Anow hydraulics the better you like 
RIVETT, INCORPORATED, DEPT. AH-3 
Brighton 35, Boston, Massachusetts 


Member National Fluid Power Association 


Stee! Sub-Plote 


Extra long sealing surfaces 


New catalog simplifies 
selection and ordering 


Rivett’s new easy-to-use Valve 
Catalog No. 210 puts complete 
information on performance, 
ratings, dimensions, 

mountings and ordering 
instructions at your 

finger tips. Write today 

for your copy of Catalog No. 210. 


]VETT 


HYDRAULIC VALVES 
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sealed 


2000 psi operation 3000 psi non-shock Meet JIC Standards 


maximum efficiency 


IF you are experiencing difficulty with leakage 
through the seals and packings of the cylinders you 
have been using, the O-M “TH” Series Heavy Duty 
Hydraulic cylinders may be the answer to your 
problem. Since their introduction in 1955 these cylin- 
ders have established an enviable reputation for effi- 
cient and trouble-free service. 


The O-M Series TH Cylinders are Designed Right 
to Seal Right. Prior to the design of these cylinders, 
many tests were made and field experiences were 
surveyed to find the most efficient way to eliminate 
the old “leakage problem’”’. 


Homogeneous “O”’ rings, with their elastic charac- 
teristics, cannot be excelled as static seals when 
backed-up with plasticized leather non-extrusion 
rings and installed in a properly designed cavity. 


Ring-type piston packings are excellent for long- 
life and trouble-free performance when a small 
amount of piston by-pass is permissible. When by- 
pass is not allowable, “Vee-type” packings similar to 
those used as standard in the rod gland provide 
optimum sealing. The “Vee-type” packing is self 
adjusting and provides multiple lip sealing with 
excellent pressure sensitivity and long life. 


The homogeneous “lip-type” rod wiper or the 
metallic scraper (your choice) is located well forward 
so as to prevent dirt from accumulating and scoring 
the piston rod and damaging the bearing and packing. 


O-M Series TH Cylinders are “Designed Right” 
and “Sealed Right”. Available in 1%” to 8” bores 
with complete selection of mountings. Mail coupon 
TODAY for Bulletin No. 105 showing description 
drawings of cylinders mountings and capacity chart. 


r 
| ORTMAN-MILLER MACHINE COMPANY 


1 143rd Street, Hammond, Indiana 


[] Hove representative call 
[] Send Bulletin 105 


Position 





Company. 





Address 





Zone State 
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IN-LINE RELIEF VALVE 
. » « has high flow rate 


Features: For high pressures, flows, 
and temperatures. Adjusted by 
turning the external adjusting nuts 
without disconnecting piping. Free 
flow in reverse direction. Pilot 
operation gives high flows. Only 
one O-ring seals valve. 
Specifications: Made with flareless 
or 37° flare in accordance with MS 
33656 or MS 33514. Stainless steel 
construction. Temperatures to 400 
F. Tube sizes 8 and 12. 


KAte 
: ) 
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AIR & OIL CYLINDERS 
. « « have 21 mounting 
styles 
Designation: Series A 
Features: Rust-proofed ferrus parts. 
Hard-chrome plated piston rods. 


Se 


Micro-honed brass barrels. Larg 
ports for fast response. All com 
ponents stoc ked for fast delivery. 
Specifications: For 200 psi air and 
300 psi oil or water. Block-vee pis 
ton seals and removable cartridge 
rod seals. Temperatures —20 to 
150 F. 
™ 
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ipment for fluid power systems. For 
d mail post card bound in this issue. 


PRESSURE CONVERTER 

. « « for gages & pressure 

switches 

Designation: Econ-o-gage 
Features: Reduces line pressure to 
Yoo actual value. Measures line 
pressures to 10,000 psi with 0-100 
psi gage. Line seals if bourdon tube 
ruptures. Isolates gage from line 
media and has shock-dampener and 
snubber. 


Construction: Brass body and 
plated piston. Made for three dial 
ranges with 2%, 3%, or 4%-inch 
face. 


Sparta, N. J. 
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AIR-OIL BOOSTERS 

. « « have built-in air filters 
Features: Mount vertically to pre- 
vent weight of internal parts dis- 


A 


" 


torting seals. Porous bronze air fil- 
ter threads into breather hole in 
air chamber. Air and hydraulic 


chambers made of honed steel tub- 
ing and connected with hardened 
steel tie-rods. Low price. 
wilt Mfg. Co 
Park 
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CONTROL VALVES 

. . « with increased capacity 
Designation: Model WP 
Features: Fully balanced, self-cen- 
tering, hardened and plated valve 
spools. Built-in cartridge type ad- 
justable relief valve with hardened 
seat. Optional handle position. 
Each spool has separate ball check. 


Specifications: Made with one and 
two spools for mobile equipment. 
Rated at 40 gpm and 1500 psi. 
Open-center, with l-inch inlet and 
1%-inch outlet. 
oresen 
nneapolis. 
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a 
Mie > 


aA Minn 


CONTROL VALVE 
. . . is diaphragm-operated 


Features: Made in 3-way or re- 
verse-acting. One-piece hardened 
stainless steel stem with integral 
seats that can’t loosen in service. 
Leak-free replaceable hardened 
seat rings. Made with bronze or 
iron bodies and stainless steel trim. 
Specifications: Diaphragm actu- 
ated by 25 to 35 psi air pressure. 
Can also be operated manually or 
by an electro-pneumatic cycle con- 

trol. Ports % or %4-in. NPT. 

Sinclair-Collins Valve Co 

Akron, Ohio 
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‘Pump and Valve life 


ay destin increased many times 


MARVEL 


Synclinal 


FILTERS 


PIPPIN Excavator and PIPPIN Angling Bulldozer 


Pippin Construction Equipment, Inc. (Manufacturers) White River Junction, Vt. advise that— 

‘Originally the PIPPIN Excavator was not equipped with a filter. Due to this, excessive pump, valve and 
cylinder wear was experienced. Since installing the Marve! Synclinal Filter, pump and valve life has been 
increased many times. Of utmost importance is the fact that customers are better satisfied and maintenance 
has been reduced to a minimum.’ 


OVER 800 other Original Equipment Manufacturers 
are installing MARVEL SYNCLINAL FILTERS 
as Standard Equipment! 


For Dependable Protection on Your 
Hydraulic and other Low Pressure Systems— 
investigate MARVEL SYNCLINAL FILTERS 


Balanced, Synclinal design is the answer to the growing preference for Marvel 
Filters to assure maximum protection of equipment—and maintaining the greatest 
degree of cleanliness of hydraulic oils, tire. resistant hydraulic fluids, coolants 
lubricants and water 


SUMP TYPE (Cutaway) 





EASY TO CLEAN 


IN-LINE Both d ii be ily di bled 

oth sump on ine types may easily disassembled, 
FILTER cleaned and oumennied by any workman, on the spot, 
in @ motter of minutes. Line type operates in any position 


Handles up to 25 and may be serviced without disturbing pipe connections 


G P.M. of hydraulic 
oil at very low pres A SIZE FOR EVERY NEED 
sure drop Mone! 
wire cloth filtering Available for sump or line installation in capacities from 
media is available in 5 to 100 G.P.M. Greater capacities may be attained by 
mesh sizes from 30 to multiple installation as described in catalog. Choice of 
200 Cartridge is Monel mesh sizes range from coarse 30 to fine 200 


IMMEDIATE DELIVERY 


cleaning 
Our catalogs contain complete engineering data and dimensional charts of all! 
models and sizes. You can order a filter to meet your specific requirements and 
get IMMEDIATE DELIVERY 














For further information, write, wire, phone or use coupon below. LINE TYPE (Cutaway) 


MARVEL ENGINEERING COMPANY 
7227 N. HAMLIN AVE. 
CHICAGO 45, ILLINOIS [: 

Phone: JUNIPER 8.6023 esac 





Without ob! igation, please nd | me © cottete data on Marvel Synclinal Filters as indicated: (AH-3) 
(} Catalog #106—For Hydraulic Oils, Coolants, Lubricants 
"}] Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 
- } Catalog #400—For Fire-resistant Hydraulic Fluids (Synthetic) 
MEET C). Catalog #30i—For Water 
Name . cone Title 
J. 1.6. ete 


STANDARDS Address 
City 
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NEW 
PRODUCTS 


CHECK VALVES 


HYDRAULIC EXPERIENCE: . « » meet JIC standards 


Features: Made in _ subplate- 
mounted and sandwich type. Check 


is spring-loaded and can be 
mounted in any position. Reverse 
| cracking pressure 10 psi. Made in 


129 hydraulic pump and electric motor 
combinations are available off-the-shelf, 
for most applications. Outside this broad 
range, specific customer requirements can 
be met by drawing on Eastern’s vast 


design resources. between any Denison subplate- 
All standard Eastern gear pumps are low mounted sequence valve and the 
in cost, light in weight, compact and re- subplate itself. The %4-inch has a 
liable. Unique design features and very capacity of 20 gpm and the 1%- 
close tolerances enable each unit to | inch 65 gpm. 

achieve high volumetric efficiencies. Denison Engineering Div 

Check the performance ranges in these American Brake a Co 
— groups — do they meet your Circle 306 on Time Saver Card 

nee 





% and 1%-in NPT. Sandwich type 
can be added to a circuit without 
breaking pipe connections. It fits 


1200 series—up to 1.6 G.P.M. — pres- 

sures to 800 P.S.I. | HYDRAULIC FILTERING 

100 series — up to 5 G.P.M. — pressures _ SYSTEM 

to 1500 P.S.I. . + + is portable 
700 series—up to 9.8 G.P.M. —pres- Features: Cleans reservoir without 
sures to 1500 P.S.L | interrupting operation. Flexible 
Be edifitten to these gummee, Western ches hoses draw oil through the filter 
sendesms 0 wile sane of fluid oa, Clean oil returns to the reservoi1 
each capable of delivering a constant 

torque over a very wide speed range. 

They provide up to 14.5 ft. Ibs. of torque 

at 1750 R.P.M. For full information on 

any one of these pumps, pump-and- 

motor combinations, or fluid motors, 

consult the Eastern sales engineer — 

or write for bulletin 810-N. 


Eastern designs and builds 


LE a . through a cooler. Mounted on the 


_ . wheeled cart are, a 20-gpm pump, 
positive displacement pumps + gear pumps « centrifugal pumps 


110 v motor, relief valve, air to oil 


cooler, and a 50-gpm dirt-indicat- 
EASTERN - ing filter. Unit contains an easily 


INDUSTRIES o cleaned, removable filter cartridge. 
yA The Rosaen Co 
INCORPORATED OY) 


Haze! Park, Mich. 
100 SKIFF STREET Circle 307 on Time-Saver Card 
HAMDEN 14, CONN. 
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Request Bulletin JH-104N for complete 
data plus helpful charts on columa 
strength, cylinder forces, factors of 
safety, acceleration, pipe pressure 
losses, etc. 











HYDRAULIC 
CYLINDERS 


FOR UNLIMITED SEAL LIFE! 


ALL TEFLON* SEALED Against External Leakage 


TEFLON is impervious to all known hydraulic fluids, including all 
fire-resistant and special types — and withstands temperatures trom 


—100°F. to plus 450°F. 


TEFLON SHEF SEAL 
AT TUBING ENDS 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


TEFLON SEALS ON 
PISTON ROD AND 
BUSHING 
Teflon rod flange seal 
requires no  adjust- 
ment. Teflon bushing 
seal is shearproof. Tef- 
lon wiper keeps dirt 


TEFLON SEALS ON 
BALL CHECK AND 
ADJUSTING SCREW 


Non-protruding, _ self- 
locking, cushion ad- 
justing screw inter- 
changeable with ball 
check for easy access. 


out. 


CASE-HARDENED CHROME PLATED PISTON RODS 


Provide foolproof protection against seal failures resulting from rod 
damage. The Miller case-hardened rods (50-54 Rockwell C) give 
practically complete immunity to damage from hammer blows, 
wrench-dropping, mishandling, etc. The hard chrome plating over 
the case-hardened rods protects against scratch-damage and rust. 


- 


AVAILABLE IN TWO TOP QUALITY LINES 


SEVERE 
OPERATING 
CONDITIONS 
1500 PSI] 
1500 

1000 
1500 


1000 
800 


800 
500 
500 


500 








MODERATE YOU SAVE THIS 7% IN 
OPERATING | PRICE OVER STANDARD 
CONDITIONS | 2000-3000 PSI CYLINDERS 


2500 PSi | 27% _ 
2500 27% 


POWER-PACKED 
1500 28% 


— — -_ - iii ae 
"2500 | 32% Model “HH 
| 1500 


| 35% 
_1200__| 37% _ 
1200 43% __ 
800 | 50% 
800 


_ 800 


JOB-RATED 
Model “3” 


PRICE SAVINGS 
OF 27% OR MORE! 


For 
3,000-5,000 P. Ss. Se 


og 


mounting styles, strokes up to 





a) 
j | 


1¥2” through bores, 17 


50% More Power 
Per Cylinder 
Dollar! 


| 
> 


19 mounting styles, 
all strokes, cushion- 
ed and non-cushion- 
ed. Large selection 
for immediate ship- 
ment. 


i 
4 


22 ft., cushioned and non-cush- 
ar. 71% ioned. Large selection for im- 
76% 


Not Available in 
2000-3000 PSI 


NO @ Olwis&liwinini- 
| 


mediate delivery. 




















a 
| 
| 


500 








*DuPont trademark for its tetraflvoroethyline resin 





OTHER MILLER QUALITY FEATURES 





® Solid Steel Heads, Caps 
and Mountings. 
® Precision-Honed Barrels. 
© Rust-Resistant Coating on 
All Non-Wearing Surfaces. 
® Space-Saving “Square” Design. 


2008 N. Hawthorne Ave., Melrose Park, Illinois 





Hydraulic Cylinder 
Tubing End Seal 


PAT, APPLIED FOR 





Specifications: Made in 2 and 
3-way, normally-open and normal- 
ly-closed. Size % to 14-inch NPT. 


NEW 
PRODUCTS 


POPPET CONTROL VALVE 
is pilot operated 
Features: Fast response. Only two 
noving parts. Poppet is air cush 
oned. Bronze body, stainless steel 
nternal parts, and Hydar seals 
Pilot operation is s« parate from the 


ine wessure the \ ilve contro] 


Hydraulic Cylinders 


e Specific Adaptations 
@ Application Engineering 


e Basic Designs 
e@ Superior Quality 


Cuts ts BHEW’S 1500 pst Ser1Es DOUBLE-ACTING GENERAL- 
PURPOSE CYLINDER, designed around standard components, 
but custom-built to suit your application. Available in a 
variety of mountings, with or without adjustable or non- 
idjustable rod ends. 

e Self-adjusting ‘‘V"’ packed rod glandse‘'U"’ cup seal on pistonse 
Honed steel barrele High-tensile, hard chrome plated rodse Packings 
for extreme high and low temperatures, most non-flammable fluids. 
Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 
you get custom-built cylinders 


Let's discuss your design and application problems — 


FREE! 


“ » today! Hydraulic Cylinder Engineering Reference 


4 Data 8 dimensional basic designs for general and 
SAVE TIME 


won pecial-purpose double-acting cylinder 


BENTON HARBOR ENGINEERING WORKS, INC. 


‘ angley Avenue St. Joseph, Michigan 
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Working pressures l-inch Hg vac- 
uum to 20 psi. Solenoid coils for 
any voltage ac or de and guaran- 
teed ‘against burnout for the life 
of the valve. 
Valvair Co p 

Ak ron, OF 
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MOMENTARY CONVERTER 
. . . for air valves 
Designation: V125A 
Features: Gives adjustable short 
duration pressure or bleed output 
signal from a sustained pressure 
input signal. Operates with any bal- 
anced 3 or 4-way air valve. Dura- 
tion of output signal is adjustable 
| a 
h otes 
seses | 


from 0 to 10 sec with 80 psi ain 
Cycles to 100 per min. 
Specifications: Housing and spool 
are aluminum and seals are O-rings 
Ports are ¥% inch NPT. 
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SOLENOID VALVES 

. . « for 10,000 psi 
Features: “Shear-Seal” design with 
optically flat metal to metal sealing 
surfaces. Flow is through the cen- 
ter and not across sealing surface. 


y 


Ww 
i 
g 


~ 
- 


Seals lap themselves with each 
valve operation. 

Specifications: Made in shut off anid 
4-way, in %, %, and %-inch port 
sizes. Operating pressure 10,000 psi 
with surges to 15,000 psi. Burst 
pressure 30,000 psi. Solenoids for 
115, 230, and 460 volt ac. 
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For more 
NEW PRODUCT reviews 
turn to page 131 
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DESIGN SIMPLICITY? 


YOU BET! 


A CHILD COULD EASILY ASSEMBLE 
THIS NEW KIND OF AIR VALVE 


As you can see, the functional design of our completely 
new 4-way Dual-Seal air valve virtually guarantees 
longer performance! The valve is composed of a mini- 
mum of parts which dovetail together so simply a child 
could assemble them with just a screwdriver and pliers. 
Of these few parts only three move, a major innovation 
in this class of valve. The moving parts—the inner spool 
and two independent valve heads—are shown below. 
Notice that the stroke movement is so slight that wear 
and metal fatigue failures are practically nonexistent. 


Loosening is nil in the Dual-Seal valve! The absence of 
threaded connections to secure functional parts assures 
top performance, long operating life. The valve body 
components and solenoid cover use snap rings to retain 
a completely interlocking assembly which can’t work 
loose! And the MACsolenoid® assembly requires no 
fasteners whatever! 


This new kind of valve is available in 4", *%”" and '4' 
port sizes. Bodies and solenoid (single or double) are 


interchangeable, fit all bases. New add-a-unit manifolds 
combine quickly and easily, too . . . simplify multiple 
installations. And circular-flow design actually increases 
rated capacities. 

You'll find the Dual-Seal valve provides a 23 savings in 
size and weight over most *%" valves. Take advantage 
of efficient and economical Dual-Seal operation in your 
air applications now! Write for further information. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 








POWER UNITS 


More than 20 power units pic- 
tured with pump and reservoir ca- 
pacity, pressure, specifications and 
motor size. Both ac and de. Eight 
pages. Spencer Hydraulic’s Inc., 
Racine, Wis. 
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FLUID POWER 
EQUIPMENT 


Describes Oilgear pumps, mo 
tors, transmissions, cylinders, servo 
components, valves and accesso- 
ries. Specification tables, photos of 
more than 20 types. Cross-section 
of “Swing Plate” servo valve. 
['welve pages Bulletin No. 10051- 
G. The Oilgear Co., Milwaukee, 
Wis 
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MOTORIZED SELECTOR 
VALVE 


Provides direction selection and 
flow control without shock. High 
degree of stable discrimination 
Suitable for highly-refined servo 
control or simple switch operation. 
Cutaway sketches. Bulletin No. V- 
114. United Hydraulics, Inc., Day- 
ton, Ohio. 
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SUB-MINIATURE SWITCHES 


Use where very small size is 
essential in explosive atmosphere 
Seals against moisture and dirt. 
[wo stvles shown in photos and 
dimension drawings. Electrical rat- 
ings, force and movement specifica- 
tions given. Unimax Switch Divw.., 
W. L. Maxson Corp., Wallingford, 
Conn 
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Opy of publications 
reader service card 


QUICK COUPLERS 


Stainless steel Kamlocks now 
available from stock. Used when 
quick coupler is needed. Good for 
pressures to 200 psi and tempera- 
tures to 550 F. Eight-page catalog 
includes service recommendation 
chart, dimensional drawings, style 
and features. OPW-Jordan, Cin 
cinnati, Ohio. 
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AIR-LINE FILTER 


Dual cleansing principle. Inter 
changeable “throw-away” cartridge, 
available in 10, 25 and 40 micron 
rating. Changed without removing 
filter from line. Straight-thru or 
angle installation. Pipe sizes ¥%, %, 
%, % inch NPT. Complete line of 
air control devices in Bulletin #80. 
12 pages. Perfecting Service Co., 
Charlotte, N. C. 
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OIL CONDITIONERS 


A stationary or portable fluid 
purifying unit attached to a hy- 
draulic tank or reservoir. Draws 
fluid from one end of reservoir, re- 
turns to opposite end. Fast and 
complete circulation. Specifica- 
tions, dimensions, photos. Mayhew 
Products Co., Los Angeles, Calif. 
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DETAILED FASTENER 
LINE UP 


Complete line of standard pre 
cision fasteners, including socket 
screw products, pressure plugs, 
locknuts, spring pins, dowel pins 
and steel collars. Basic data on 
types, sizes, threads, plating. De- 
sign features and application in- 


formation. Photos, cutaway draw 
ings. Eight pages. Form 2449 
Standard Pressed Steel Co., Jenkin 
town, Pa. 
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MANOMETERS 


Descriptions, specifications, pho 
tos of U-type, well-type and in- 
clined manometers Simple, low 
cost precision instrument for meas 
uring liquid and gas pressure 
Measures gauge, differential and 
absolute pressure, vacuum, altitude 
fluid flow. Tables indicating liquid 
physical characteristics, pressure 
capacities. 24 pages. King Engi 
neering Corp., Ann Arbor, Mich 
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TEFLON HANDBOOK 


More than 1087 sizes of tub- 
ing and rod available for machin- 
ing. Sizes from 3/16 to 18 inch 
diameter. Stock prices on unit 
basis, eliminating weight estimat 
ing. Gives detailed methods for en- 
gine lathe and automatic screw 
machine work. Catalog C-1. Halo- 
gen Insulator & Seal Corp., Frank 
lin Park, Ill. 
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PANEL FABRICATION 
TECHNIQUE 


Plates employ leakproof mount 
ing pad connections. Pressure, re- 
turn and drain line manifolds drill- 
ed vertically into the blocks. Sealed 
by counterboard O-ring at each 
interface. Fluid passages capable 
of handling 30 gpm. Eight pages 
Cutaway diagrams, order instruc- 
tions, subplate and insert data 
Petch Manufacturing Co., Alpena, 
Mich. 
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For more reviews of FREE LITERATURE turn to page 146 
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Snap-Tite valved couplings stop flow instantly”. 


Snap- Tite provides instant shut-off wherever fluid coupling is needed 


Snap- Lite valved couplings connect and disconnect quickly and fully—they auto 
matically open line flow when connected; positively seal your line when discon 
nected—with no “ifs.” no chance for human error 

Snap- Tite couplings are available in sizes from 14” to 6” ID, in steel, brass, alumi 
num, 303 ss and 316 ss. Sizes from 6” to 10” ID are available on special order. Fon 
more information, write for Snap- Tite catalog X58. Snap- Tite representatives are 


located in all principal cities 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


* 


Built to handle high pressure 
hydraulic and pneumatic systems 


SNAP-TITE, INC. * UNION CITY 1, PA 
rcle 128 on Time-Saver Card 
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‘Customer satisfaction hit a new high 
when we redesigned Acme forging machines 
with J-M Packings and Friction Materials,” 


says M. W. Lamprecht, Chief Engineer 


Acme Machinery Division 
The Hill Acme Company 


- 


Acme Forging Machines are widely used by metalworking plants 
| over the world. They are made by Hill Acme Co., pioneers and 


eaders in « 


J-M products defy extreme thermal 
and mechanical shock for dependable 
performance and long life 


In terms of thermal and mechan- 
ical shock and the constant 
presence of dirt, chips and other 
abrasives, Acme Forging Ma- 
chines provide one of the most 
rugged tests ever devised for pack- 
ings and friction materials. In 


more than 20 years of service, 
Johns- Manville products have 
achieved an enviable record with 
Acme users. Performance has been 
more than satisfactory in every 
way and replacement has been 
held to the minimum. 


onstruction and design of modern forging machines 


Johns-Manville makes a com- 
plete line of packings, gaskets, as- 
bestos textiles, brake linings, 
clutch facings, transmission bands 
and industrial friction materials. 
Chances are one or more of these 
products may provide the answer 
to your design problems. For fur- 
ther information call your local 
J-M sales office or write Johns- 
Manville, Box 14, New York 16, 
N. Y. In Canada, Port Credit, 


Ontario. 


Jouns-MANVILLE JM 
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LOOK 4s 


LOGANSPORT MACHINE CO., INC. 
832 CENTER AVENUE, LOGANSPORT, INDIANA 


LOGAN HAS IT! rants tap care ae common 


100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLS 200-2 ROTOCAST HYD. CYLS 
( 100-3 AIR-DRAULIC CYLS 200-3 750 SERIES HYD. CYLS 
RIGHT PRICE [) 100-4 AIR VALVES 200-4 AND 200-7 HYD 
[) 100-5 LOGANSQUARE VALVES 
CYLINDERS 200-6 SUPER-MATIC CYLS 


TOP QUALITY 100-6 ULTRAMATION ine Gneem 


CYLINDERS 
ABC BOOKLET 


PEAK PERFORMANCES FACTS OF LIFE  ciecuit RIDER 


TO 


in hydraulic power devices NAME 


COMPANY 








ADDRESS 








FREE senp For your copy 
OF THE LOGAN “CIRCUIT RIDER” 


Mo 32-page monual on fuid power circuits HYDRAULIC POWER UNIT 
(fifth edition) completely revised to present 
current engineering trends. 


ILLUSTRATED—LOGAN MODEL 6031 


MEMBERS: Natl. Moch. Tool Builders’ Assn.; 
Notl. Fluid Power Assn 
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THE MOVIE THAT 


REVEALS THE TRUE 


FACTS ABOUT — 
HYDRAULICS) 


25 MINUTES OF DRAMATIC, INFORMATIVE 


SOUND AND COLOR bo 
“a 
. Wi -— 
ls D SS \ 


SU 








The Texas Company 

Room 2006, Dep: H-H-12 

135 East 42nd Stree: 

New York 17, N. Y. 

Please send me more information about o free showing of 
the film HYDRAULICS to my organization. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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New 


hydrostatic drive 
uses variable displacement 


piston motor 


* By WALTER SHAFFER, Staff Research Engineer, Towmotor Corp., Cleveland, Ohio 


These are the details about a hydraulic system 
that was changed completely by the develop- 
ment of a pressure-compensated, variable- 
displacement motor. The new system was 


introduced late in 1958. 


INGLE pedal, fine control for start, stop, reverse, 
and creep has been the attractive advantage of- 
fered by a hydrostatic drive. This has led designers 


to work for a practical system. 


sreico Hydraulics 
“Pneumatics 
MARCH, 1959 


Cost is the big barrier. The job is not just to build 
a drive that has enough torque and good speed con- 
trol. The drive must have enough advantages so that 
it can with a mechanical transmission or 
hydrokinetic drive. 

At the present level of production, the hydrostatic 
drive developed by Towmotor Corp. costs appreciably 
more than a torque-converter drive. This drive, how- 
ever, eliminates clutches and this plus operating ad- 


vantages and reduced maintenance offset the extra cost. 


e Motor Characteristics — Each drive wheel is 
driven by am independently mounted, axial-piston 
motor. Output characteristics of the two motors are 


compete 


based on these fundamental equations: 
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Ovspiocement Drive control volve 
Piston springs contro! piston 


a Wobble plate Orive axle 
Orsprocement / 
contra port 


Wwiput short 


Sider hold 
Jown ring 
Motor and output Pistons 
hott spline 4 . 
¥ > 
FIG. 1. COMPACT, axial piston, 2000-psi, motor is varied o ./% pater cose 
by oil pressure on control piston. Wobble plate angle Sy 
changes when pressure exceeds 1600 psi Y 


Displocement 
control lines ) 


: E— Motor power lines 
Orive motors “ 


FIG. 4. DRIVE PACKAGE includes motors and control 
valve mounted on the drive axle. Complete assembly is 
compact and accessible. 


FIG. 5. CIRCUIT shows oil flow pattern through all 
components when valves are in neutral. 


tT =? 
2° 
where T torque, Ib.-in. 
pressure, psi 
displacement, in?/rev 


d 
speed, rpm 
oil delivered, in?/min 
d displacement, in®/rev 
The motors are designed to operate at minimum 
displacement, 1.25 in*/rev at all system pressures up 
to 1600 psi. This provides enough torque for creep- 


ing, maneuvering and traveling. At 1600 psi, the 
FIG. 2. PERFORMANCE CURVES at 2000 psi of two 

gear pumps used on this drive. The small pump powers : : R , 
motors during creep. reaches a maximum of 3.2 in*/rey above 1600 psi. 


displacement control operates. Motor displacement 


Maximum displacement, and the resulting maximum 
torque, is reached when the truck climbs a grade. 
Maximum system pressure is limited to 2000 psi. 

Use of the variable displacement motors improves 
system efficiency because the motors go into low dis- 
placement for traveling and require a small volume 
of oil at an efficient operating pressure. A fixed dis- 
placement motor would have to be sized big enough 
to meet the highest torque requirement, needed only 
at peak loads. A large volume of oil at low pressure 
would be required for traveling. 

Displacement of the motor is varied by pressure 
acting on a control piston which changes the angle of 
the wobble plate (Figure 1). This action is completely 
automatic in response to the load. 


¢ Pump Selection—The drive has two gear pumps 
rated at 2,000 psi continuous working pressure. Theit 


Engine speed-rpm performance is shown in Figure 2. The high-volume 
(13 gpm at 2000 psi, 1800 rpm) pump supplies most 


FIG. 3. ENGINE PERFORMANCE shows torque and horse- of the oil for the drive motors during full speed travel. 
power available to drive the pumps. and all the oil for the lift, tilt, and any accessory 
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Drive control valve Relief 


Directional control 
with built in relief 








PF ENGINE 


yperations The lift and tilt eylinders have priority placement control and the motor pistons are at mini 
for the volume trom this pun p. mum stroke When the control valve is in travel pos 
\ low-volume 4 gpm at 2000 psi, 1800 rpm) ition, a load increase resulting in pressure buildup 
pump supplies oil to the drive motors during creep beyond 1,600 psi causes the displacement control 
ing. This volume dded to oil from the large pump valve to shift. Pressure then actuates the displacement 
during full-spee if r rn onlv the low-volume control piston increasing displacement to give in 
pump is used for inchi here is little waste of engine creased torque. 
power. The engi live only the torque required The displacement control includes a limiting valve 
to drive the small mp ction of the pumps is which keeps the motors from going into maximum 
based on the torque ¢ rac ri ( of the internal displaceme nt if the control ped il is suddenly reversed 
combustion engine ; while the truck is traveling at high speed. Momentar 


F ily. at the cross-over, the motors act as pumps: pres 
© Valve Design 


, sure increases to open the relief valve to a flow which 
Dullt-in rehet conts 


is greater than the total from both pumps. Because 


ne lift ( nae = 
ind ~ ' of this increased flow through an orifice beyond the 


relief, pressure at the outlet of the relief valve in 


drive cont 1 , 
creases to approximately 35. psi Ihis pressure acts 


neutral 
Drive 


on the relief flow sensing valve to keep high pressure 


off the displacement control piston and prevent a 


ves 


change to maximum stroke This permits the motors 
tray 
to act as pumps at minimum displacement only 
tioning i 

Approximately 8 gallons of oil are it system 


neutral. all motor 

\ conventional p 

truck when parked 
The di 


\ pleated paper filter in the return line from the drive 
control valve gives 25 to 40-micron filtration 
The use of two pumps and the variable displace 
; ment motors gives a hydraulic circuit which does not 
the drive | ortit rrangec oO 
require a heat exchange This is a measure of the 
creeping thre 


tank. During 
both pumps go 


elliciency of this system 
Economies resulting from increased production ol 
this drive open a new era in industrial truck applica 


in relel ind the placement ol 
tion and design 


integral with the drive mitrol valve 

e Displacement Control— Actuation o tor EDITOR'S NOTI {H&P 
displacement control piston depends o1 nafjer Decer ro. f 
from the large volume pump. With the driv: : 

valve in neutral or creep positions, this pump 


loaded Therefore, there is no pressure on 
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Equalize press closing 
... hydraulically 
... mechanically 


@ By W. R. MATTHEWS 
W R Vatthe ws « Associate Ss, Spokane, Wash. 


Two systems—one hydraulic and the other me- 
chanical—make press platens move together 
and close at the same time instead of in se- 
quence. This gives equal compression on each 


work piece and permits a shorter cycle time. 


N CONVENTIONAL platen presses, the platens 
| close in succession as the ram rises picking up 
the platens. This causes an unequal loading on the 
work, and also limits the speed of opening and closing 
to prevent the powdery material being processed from 
blowing out. 

Both hardboard and particle board which are made 
on these presses are made from a light, fluffy mass 
called a mat. This mat is a mixture of wood fiber or 
particles with a thermosetting-resin, adhesive binder. 
In a conventional press, the lowest mat is compressed 
first, then the second, and so on to the top mat in the 
press. The weight of each platen adds to the com- 
pression of the mats below, so compression of each mat 
is not equal. Furthermore, the time of compression is 
longer for the bottom mats than for the upper ones. 

In a typical 10-opening press with 5 in. of daylight 
between platens, the ram stroke is 10 x 5 in. or 50 in. 
With a ram speed of 50 in./min, closing time is one 
minute. Each platen closes at the same rate as the ram 
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and requires 6 seconds to close and 6 seconds to open. 
Since the platens close in sequence, the heating time 
on each mat ranges from 12 sec on the top one to 120 
sec on the bottom one. 

The platens for a typical press weigh about 4500 
lb each. This is 1 lb/sq. in. for a press with platens 
90 x 50 in., so the pressure on each mat ranges from 
1 psi to 10 psi in addition to the ram force. This 
difference in pressure causes unequal heating. With 
the latest developments in adhesives, the cycle time is 
not only short, but the total time under pressure must 
be limited. Thus with a short heating cycle of three 
minutes, the variation in heating time is considerable. 
A 20 or 30-opening press has an even greater varia- 
tion than the 10-opening unit. 

e Hydraulic Equalizing—A hydraulic system re- 
places the conventional notched bars, which space 
the open platens, with four telescoping equalizing 
cylinders. Each cylinder has concentric pistons at 
tached to each platen. The cylinder rod is fixed to 
the press bed, and the body is fixed to the lower 
platen and raised by the main ram as the up-acting 
ram closes the press. As the cylinder rises, its pis- 
tons raise the press platens. However, fluid is metered 
equally from each concentric section of the cylinder. 
so that the pistons move down with respect to the 
cylinder. Because of the difference in areas of the 
pistons, each piston moves down faster than the next 
larger one. Another way of visualizing this is that 
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each piston moves up slower than the next larger one. 
The effect is that each platen moves up slower than 
the next lower one, and all press openings close at 
the same time. 

The system can be applied to presses already built, 
or to new presses. Opening and closing speeds of 500 
in./min, or more can be obtained. A 10-opening press 
has 1/10 the cycle time of one without the equalizing 


system. 


e Mechanical Equalizing—1|n the mechanical equal- 
izing system developed by Washington Iron Works 
of Seattle, each platen is lifted by cables. A cable 
from each corner of the platen runs over a fixed 
pulley, then over a pulley mounted on a rotating arm. 
and is anchored. As the ram rises, it pulls its corre- 
sponding rotating arm toward the center. This in turn 
pulls all the moving pulleys and raises the platens. 
The movement of each pulley proportions the dis- 
tance and speed of its corresponding platen. 

The cables are anchored by springs to allow for 
differences in the mat thickness between platens. The 
main cable is also attached to the main ram by a 
spring to allow for considerable variation in loading 
the press 

Several of these presses are in operation and are 
viving satisfactory results. One is making a_ hard- 
board of fine wood fiber, using a dry, powdered adhe 
sive resin. Another makes both plywood and doors, 
which are considerably different in thickness. 
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FIG. 1. ON HYDRAULICALLY EQUALIZED PRESS, fluid 
is metered equally from lower cylinder ports allowing 
concentric pistons to move down with respect to cylin- 
der. Inner piston raises upper platen, outer piston raises 
platen next to bottom. Piston areas give correct platen 
speeds for simultaneous closing. 


FIG. 2. UP-ACTING HARDBOARD PRESS with mechanical 
equalizing uses lifting cables attached to each corner 
of platens. Anchoring the cables with springs allows for 
different thickness of work between platens. 


FIG. 3. CABLES ATTACHED TO EACH CORNER of platens 
raise them together. Upward movement of main ram 
draws hinged arms at top to center of press. Pulleys on 
hinged arms move in as press is closed, so speed of 
each platen is faster than one above it 





3 efficient speed control 
variable displacement 








\uge pressure force plus spring force equals inlet 





pressure force. Thus pressure drop across orifice and 
flow through it are constant. Flow in excess of auger 
requirement raises inlet pressure to push down plunger 
ind then flows to spinner. Auger speed is regulated by 


the flow control valve at the pump 


MIXER DRIVE A cement mixer must be drive 
it constant speed. This circuit holds drum speeds 


within 5 Pressure drop across the flow control 








valve is applied to a piston in the pump to regulate dis 

placement. A solenoid-controlled, pilot-operated, 4-way 

PARALLEL SPREADER DRIVE On a salt valve controls direction of fluid motor drive. Relief valves 
spreader, an auger feeds salt from the truck. to a brake the motor when the directional valve is centered 
pinner which throws it out on the highway. Speed- The constant displacement charging pump supplies 

of the auger and spinner must be independently variable idded fluid to boost speed about three times during 
«0 the driving motors are connected in parallel. A priority the one to three minutes while the drum is charged 
pe flow divider directs a fixed flow to the spinner with cement and gravel. It is then declutched from the 
Remaining flow is directed to the auger. Spinner speed shaft of the variable volume pump. Charging pressure 
regulated by an orifice in the flow divider is 800 to 1200 psi, normal operating pressure Is 500 to 
Fixed, priority flow to auger motor is maintained by 550 psi. Normal speed of the main pump is 2000 rpm 


balance of pressure forces and spring force on piston During charging it runs at 3600 rpm 
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Orifice 





Courtesy Racine Hydraulics & Machinery, Inc. 


VARIABLE VOLUME PUMP—Vane type pump maintains out- 
put constant at any setting of the variable orifice, with 
speeds ranging from 500 to 2500 rpm. Pressures on each 
side of the orifice are applied to a piston governor which 
controls pump displacement. Pressure at the orifice outlet 
is connected to the blank end of the control piston. Pres- 
sure at the inlet is connected to the rod end of the piston. 
Increased speed of the pump (because of engine drive) 
raises pressure at the orifice inlet. Unbalance of forces on 
the control piston strokes the pump to reduce displacement, 
maintaining constant flow at higher speed. A decrease in 
pump speed causes the pump to be stroked for increased 
displacement. The piston is stable when rod end force 
equals head end force, plus force of a light spring which 
returns the pump to maximum displacement. 

The orifice is sized for a pressure drop of 40 to 50 psi. 
By venting the blank end of the control piston, pump pres- 
sure is reduced to 50 to 75 psi, which is just enough to 
overcome the light spring. Delivery is only that necessary 
to make up leakage and maintain this pressure. A relief 
valve built into the control piston protects against system 
over-pressure. 


Mixers have usually been driven by gasoline engines. at a certain speed, so this easily controlled hydrauli 
hut these make bulky drives that require considerable system is better than mechanical methods which depend 
maintenance. Hydraulic drive has cut down size and on the speed of the vehi le. Connecting the spreader 
weight, and requires only a small part of the maintenance. motors in series simplifies the circuit, eliminates flow 

The reservoir is sized about 1:1 with pump output, dividers. Speed of both spreaders is the same except for 
without problems of overheating. The pump, flow con variations caused by motor slip. Operating pressure 
trol valve, directional valve, and relief valve are mounted ranges from 500 to 900 psi depending on the material 
together on a small base which is assembled befor being spread. The high efficiency of the variable volume 
installation. This cuts down piping and makes a com pump and flow control valve combination is especially 
pact power unit important because of small reservoirs (about half the 

pump output per minute) on this type of equipment 
Cost is a big factor in selecting components for this 


EI SERIES SPREADER DRIVE—Flexible speed con type of equipment. Simplicity of the variable volume 


trol is needed for a machine which spreads mate- pump circuit makes it competitive with a system having 
rials such as lime. Each material has to be spun out a fixed volume pump. ooo 
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On special machines like 
this miller built by 

Kearney & Trecker, you can 
save time and material 

by mounting valves on 
modular subplates that bolt 
together to form a panel. 


SPECIAL MACHINE for milling ridge on top of automotive cylinder head has cylin- 
der-actuated tool slide and work table. At start of cycle, table rapid advances from 
right to center position. Tool slide then feeds forward to a positive stop, milling 
one end of ridge. Table feeds to left as cutters mill both sides of ridge. Tool slide 
returns, milling remaining edge, and table rapid returns to starting position 


Prefab valve panel 
saves engineering time 


ss By Ww. P. BARTZ, Hydraulic Engine: 
Special Machinery Div., Kearney & Trecker Corp., Milwaukee, ¥ 


} 


ach panel section is then marked with the make and 
part number of the valve to be mounted on it, and the 
corresponding number of the panel section is added. 

The bulkhead-legs have been standardized with dif 
ferent mounting feet to fit various reservoirs com- 
monly used, and to accomodate the number of rows 
of panel sections from 1 to 4. Part numbers of the 
bulkheads have been arranged in a table, so they 
can be selected according to the make and size of the 


AYOUT and fabrication of a valve panel can be 

a major part of the hydraulic design of a special 
machine. To eliminate the job of burning out holes 
in a solid panel, drilling and tapping mounting holes 
and designing special panel mounting, Kearney & 
l'recker uses individual panel sections supplied with 
a ground surface and mounting holes for the speci 
fied valve. These sections are bolted together to form 
a valve panel which is mounted over the reservoir 


with two, “& x 8 in. steel legs which also serve as reservoir, and the number of valve section rows. Bulk 


bulkheads for piping to the machine. 

To determine what valve sections are needed, the 
valve panel is laid out in block form showing the 
individual panel sections. The position of the valves 
on the panel is determined from the circuit diagram 
according to the way the valves are connected together. 


heads have also been designed for machine mounting. 

The panel drawing is usually put on the same sheet 
with the hydraulic circuit, but to save drawing time 
on larger jobs having more than three valve panels. 
a sheet with six panel outline drawings is used. This 
is filled in with specification information. 
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FRONT VIEW OF VALVE PANEL shows mounting of eight 
valves. Electrical junction box is located in center with 
connections to directional valves and motor. Pressure 
compensated pump requires no relief valve. 








REAR VIEW OF VALVE PANEL shows how sections are 
bolted together. Panel is mounted over reservoir; sup- 
ports also serve as bulkheads for piping to machine. 
Drain manifold is vented to atmosphere through air 
filter cap. Ball type, 2-way valve (lower left) is in bleed 
off, filter circuit 

















TABLE CYLINDER, shown in circuit diagram, is stopped 
in mid-position by remotely controlled sequence valve 
Solenoid B is actuated during rapid table travel. When 
deceleration valve is actuated by a cam on the table 
it blocks free exhaust flow from the cylinder rod end 
and forces it through the flow control valve, slowing 
the table. When limit switch 1-LS is actuated, it deactu 
ates solenoid B to stop table and energizes solenoid C 
to advance tools. Pressure on both sides of the table 
ylinder holds work rigid during machining 

Tool head speed is controlled by flow through check 
valves A and C, and flow control valve which meters 
flow into cylinder during extension and flow out during ‘ ‘= 
retraction. Tools feed against a positive stop, actuating 
limit switch 2LS which actuates solenoid B to start ee 
table feed again. When table trips limit switch 3-LS, onkes Out 
it energizes solenoid D to retract tool cylinder. Exhaust 
flow is through check valves D and B and flow control 
valve 

When tool head trips limit switch 4-LS, solenoids 
E and B are energized for fast return of table. At end 
of stroke, limit switch 5-LS trips to de-energize solenoids 
E and B completing the cycle. 

Pressure reducing valve applies low pressure oil to 
the compensating pistons of flow control valves to keep 
them actuated when 4-way valves are centered. This 
prevents jump when the 4-ways are actuated, directing 
first surge of oil through flow controls. If pressure re 
ducing valve should fail to open, it would connect full 
pressure (deadhead setting of pressure-compensated 
pump) to spring section of counterbalance valve. This . 
would prevent tool head from advancing. : coo 
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“Convert our automatic 
screw machine to 
reject the irregular pieces 


Air system made from each end 


of a bar."’ That was 


reduces inspection | + aves « 


Wayne Griffith at 


P. R. Mallory & Co. 
e By V. C. DIEFENDERFER 


Westinghouse Air Brake Co., Industrial Products Division, Wilmerding, Pa. 


in Indianapolis. Here's 
the air system that did it. 


i REDUCE inspection by 
separating parts, a pneu- 
matic system was added to a 
screw machine. The first piece 
and the last two pieces ma- 
chined from each bar were giv- 
ing the trouble, the others were 





uniform. 

To separate the good parts 
from bad, a cylinder-actuated 
guide was installed to direct 





finished parts to either of two 
pans. The problem was to keep 
the cylinder extended while 
good parts were being ma- 
chined, and to retract it to re- 
ject the first and last pieces of 
the bar. 

Two cam-operated valves. 
actuated by a lever on the bar 
feed mechanism, sense position 
of the bar. A cam on the 4-way 
valve is actuated when the bar 


CAM SHIFTS 4-way valve in one direction. It stays in this position until cam on 
3-way valve is actuated. Air then enters the pilot and shifts 4-way valve 
extending the cylinder 


moves into position for ma- 
chining the  next-to-the-last 
piece. This retracts the guide 
and allows the last two pieces 
to fall into the bad pan. The 
valve remains in position when 
the feed mechanism returns, so 
that the first piece machined 
from the bar also drops into 
the bad box. 

As the bar moves for ma- 
chining the second piece, the 
3-way valve is actuated direct- 
ing pilot air to the 4-way valve 
which shifts to extend the 


cylinder. 


This article received honorable 

mention in the 1958 APPLIED HY 
BAR-FEED TABLE showing position of control valves for extending and retracting DRAULICS & PNEUMATICS Prize Paper 
guide cylinder. Contest 
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Low pressure 


shaft seal 


Outboard bearing 
grease fitting 


Hardened 
drive shaft 


Tapered rolier 
thrust bearings 


High pressure 
shaft seals 


“O’ ring seais— 
two for each motor 
l 


Heavy duty gear bearings — . 
four to each motor 








Helical drive and 
driven gears —one 
for each motor 


Patented wear plates— 
two for each motor 


COMMERCIAL'S MODEL “H’ FLUID POWER MOTORS 


New ideas in fluid power motors 


Multiple-speed drive simplified 


Efficient operation of heavy mobile 
equipment frequently involves multi- 
ple speeds. Not so efficient, however, 
is the shifting of gears, the power 
take-offs, clutches and gear transmis- 
sions involved in gaining these 
desired speed levels with mechanical 
drives—not to mention the constant 
maintenance headaches these same 


drives entail. 


Pictured above is one Commercial 
fluid power oil-hydraulic motor that 
now delivers low and high speeds 
efficiently completely eliminates the 
problems mechanical drives ordi- 


narily involve. 


Two motors work in tandem 


This Commercial Model “H” tandem 
motor actually involves two single 
motors of equal output mounted on 
one common drive shaft. When fluid 
power from the pump source is 
directed by simple valving into just 
one of the single motors, the shaft 
rotates at the high speed. The other 
single motor on the same shaft 
receives no input and therefore 
merely turns. When low speed is 
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required, the total fluid power 
delivery from the pump is valved into 
both of the single motors. And of 
course motor torque at this reduced 
speed is doubled. This simplified 
control of two speeds—both low and 
high—is possible in either direction 
forward or backward 

Each of the single motors in this 
Model “H” 
inch gears. With a fluid power input 
of about 15 gpm at 1200 psi, for 


tandem motor has one- 


example, when one of the single 
motors receives the entire input, rota- 
tion is 1200 rpm. When the same 
input is split between the two equal 


size single motors, rotation is 600 rpm. 


Model “H” motors are available with 


gears in widths of 1”, 14%”, 14%”, 2”, 


242” and 3”. Any combination of gear 


sizes is practical. 


More than two speeds 


Even three speed operation can be 
obtained with Commercial double 
tandem motors when gears of differ- 
ent widths are used in each single 
motor. High speed operation results 
when the full pump delivery is valved 


to the motor with the smaller gears, 
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intermediate speed when it is all 
directed to the larger gear motor, and 
slow speed when valved to both 
motors. One single motor having 
three-inch gears operating at 1600 
psi at a speed of 1200 rpm would 
develop about 50 h.p. Commercial 
Model “H” motors are recommended 
for continuous duty operation at pres- 
sures up to 2000 psi and speeds up 
to 1800 rpm 


Engineering help available 


Be sure to send for your copy of 
Commercial’s “Oil-Hydraulic Motors 
Catalog H-4” 
on Commercial’s complete line of 


Further information 


other fluid power components - 
valves, pumps and cylinders—is also 
yours for the asking, as is technical 
help and assistance from Commercial 


on fluid power applications. 


Address inquiries to The Commercial 
Shearing and Stamping Company, 
Dept. A-10 Youngstown 1, Ohio 


LONMMVERCIAL 


Shearing and stamping 
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chronize cylinders 


th/| 


1/torsion bar 








Keeping two cylinders in step is a problem with many 


solutions. Here's one for a press operation that senses misalignment 


with a torsion bar that actuates a flow control valve. 


YNCHRONIZING two cylinders with a torsion bar 
which actuates a flow divider is very suitable 
where cylinders are spaced far apart. The torsion bar 
is supported in close-fitting bearings, either in the 
cylinder rods themselves or in bosses on the rods. 
Each end of the bar has a crank arm fixed to it. One 
crank connects to the machine frame by an adjustable 
inchor rod, and the other connects through a flow 
dividing valve. As the pistons extend and retract to- 
gether, the torque bar turns in the bearings, and the 
ends of the cranks remain approximately stationary 
because end A is anchored to the machine by the rod. 
However, if the pistons get out of alignment, there 
is a relative shift between points A and B and the 
flow divider is actuated. 
For example, if piston 2 moves faster than piston 1, 
point B will be lowered a corresponding amount, and 


FLOW DIVIDER PORTS OIL EQUALLY to both cylinders 
as long as they are synchronized. Misalignment shifts 
valve to direct more fluid to one cylinder than the other 


Flow Divider 
































the rod of the flow divider valve will be pushed down. 
If piston 1 moves faster than piston 2, the torsion bar 
will twist, so that point B rises and the valve rod is 
pulled out. 


e Circuit Operation The directional valve con- 
trolling the circuit has its spool arranged so that on 
the retract stroke of the cylinders, oil passes from the 
head ends to drain. This arrangement is necessary 
because fluid cannot pass through the flow dividing 
valve on the return stroke. 

\ pilot-operated check valve is connected in the 
line to the rod ends of the cylinders to maintain the 
pistons in the up position while the pump is unloaded. 
When the cylinders are extended, pressure increase 
opens the check valve which forms a differential circuit 
for greater speed. } 


DIRECTIONAL VALVE UNLOADS PUMP in center posi- 
tion. Shifting spool to left, blocks pump port, connects 
ports A and T. Shifting spool to right extends cylinders 
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Eight good reasons why you should buy 


THE BELLOWS AIR MOTOR 


—the air cylinder with 
the built-in valve 


no extra valves—all operating controls are built-in 


choice of valve types: low voltage, JIC, pilot- 
actuated, mechanically actuated 


responds to starting impulse instantly—no lag, no 
stutter 


fits well in tight quarters, on moving machine 
elements 


no cumbersome piping, requires only a single air 
connection 


available in five bore sizes: 114, 154, 242, 3%, 42” 
made in any stroke length 


over 150 skilled field engineers the world over to 
handle your fluid power requirements. 


They all add up to: 
LESS DESIGN TIME REQUIRED, 
LESS COST TO INSTALL AND MAINTAIN 


Write for this Booklet 


Bulletin BM-25 gives full de- 


tails on The Bellows Air The Bellows Co. 


Motor. No cost. Write Dept. 
AH359, The Bellows Co., 


Akron 9, Ohio. AKRON 9, OHIO 


1221.-B-1 


OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio * V. D. Anderson Co., Cleveland, Ohio 
Circle 20 on Time-Saver Card 
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CYLINDER ROD ENDS are connected to a surge tank kept at constant 
air pressure. As rods extend, air regulating valve relieves excess 
pressure. 


SEPARATE CAMS raise and lower plungers. Air cylinders counterbalance 
the shaft to assure cam contact and reduce horsepower requirements. 
Rod frictions are used to position the plungers. 


Counterbalancing 
with air 


@ By RAY WALSH 
W aterbury Farrel Fi 


O AVOID keeping the lifter rod frictions on eyelet machines 
T snubbed up tight, air cylinders were added to counterbalance 
the plunger assembly. Now the frictions only position the 
plungers. The counterbalance cylinders make the machine run 
smoother and save power. 

(An air receiver made from an 8-in. pipe serves as a supply an 
reservoir tank. A relief valve keeps the pressure constant. 

Each station or plunger has its own pair of cams. There’s one 
for the lifting stroke and one for the work stroke. The amount 
of stroke on each p!unger can be adjusted. 

The addition of the counterbalance cylinders not only makes 
the machine run smoother but also increases the life of the lifter 


rod irk tions 
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HY DRECO Announces— 


TWO NEW SERIES OF DUAL-VANE PUMPS FOR 2000 PSI 
CONTINUOUS OR INTERMITTENT OPERATION 





14.5 to 38.1 gpm 
at 1200 rpm-0 psi 


CHECK THESE 
FEATURES 


The greater efficiency and economy 


| 


of 2000 psi single stage operation. | 


Dual-Vane construction—the proven 


principle of hydraulic balance — | 


higher mechanical and volumetric 
efficiency. 
6 


Improved design of cam ring pro- 
vides greatly increased cam life. 


Two sizes give complete range of 


capacities from 14.5 to 72.5 gpm | 


. .. PF-300 —300 Double Pumps 
give capacities to 144 gpm. 


Cartridge construction... Pump 
rotation can be changed by merely 
reversing cartridge. 


Housing ports can be rotated to any 
position 90° to each other. 


Member NFPA 
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Wile 


Design engineers, seeking 
Vane Pumps that deliver 
substantial improvement in 
performance, longer service 
life and higher over-all effi- 
ciency will find much of in- 
terest in these HYDRECO 
Dual-Vane Pumps. Whether 
the application imposes the 
exacting performance of au- 
tomated production machin- 
ery or hydraulic presses, 
these HYDRECO Dual-Vane 
Pumps possess the long- 
sought extras. 

For continuous or intermit- 


for Bulletin 10420.1 
and performance 
deta 


fl Please send me Bulletin 10420.1 and performance curves on Series 


9004-3 EAST MICHIGAN 


43.0 to 72.5 gpm 
at 1200 rpm-0 psi 


tent 2000 psi operation, these 
Pumps are outstanding. 
Within the capacity range 
of 14.5 to 144 gpm obvious 
applications include: Injec- 
tion Molding, Die Casting, 
Hydraulic Presses, Scrap 
Balers and Metal Working 
Machinery. There are many 
other areas wherein the 
advanced design and high 
performance features of 
HYDRECO Dual-Vane Type 
Pumps will excite special in- 
terest. Write for full informa- 
tion today. 


HY DRECO owiwision 


THE NEW YORK AIR BRAKE COMPANY 





Mich. N 


KALAMAZOO « 


§ PF-200 and PF-300 HYDRECO Dual Vane Hydraulic Pumps. 


: Name___ 








: Company 


I Address 





I City 


Zone __State 
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Electrical controls sequence air- 


e@ By JACK R. CLEMENS, Asst. Dir. Engineering, TAB Engineers, Chicago, Ill. 


EVELOPING a machine to press meat into blocks 
of uniform cross section and density was largely 

a matter of sequencing the air and oil cylinders which 
transfer and press the meat. With the interlocking and 
timing that was required, limit switches, timers, and 
pressure switches were the logical control components. 

About 20,000 lb of force is required to form the 
rough pieces of meat into blocks which are produced 
at the rate of five or more blocks per minute. 

The diagram illustrates the action of the machine. 
An operator loads meat onto a tray, and cylinder | 
pushes it onto the lower platen. Cylinder 2 then ex 
tends to press the meat against the upper platen 
Cylinder 4 transfers the meat to the cavity where it 
is confined by cylinder 3, which closes a gate, and 
cylinders 5 and 6 which lock the pusher in place 
Cylinder 7 compresses the meat in the cavity. After 


into a lower tray where it is pushed into a slicer by 
the gate opens, cylinder 7 extrudes the block of meat 
cylinder 8. 
@ Operating sequence—When the valve controlling 
cylinder 1 is actuated to extend the cylinder, cylinde 
8 also extends to push out the block of meat previously) 
pressed. At the end of its stroke, cylinder 8 trips a 
limit switch to return the cylinder. It stops when it 
trips its return limit switch. 

At the end of its forward stroke, cylinder | trips 
a limit switch and starts to return. After it has re 
turned about 41% inches, it trips a l-way limit switch 
(actuated in only one direction) starting cylinder 2 
When cylinder 1 reaches the end of its return stroke. 
an amber light begins flashing to signal that the opera 
tor can load another charge. Cylinder 1 cannot be 
extended, however, until cylinder 2 has returned the 
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Top picter 


———— Jd slicer 





oil meat press 


top of its stroke, the lowe! platen 


lower platen. At the to 
: > , in a cabinet on top of fluid power controls. A 10 
controlling cylinder 2, locking 


gpm pump is driven by a 10-hp motor, both mount 
ed on a 55-gal reservoir. 


ELECTRICAL CONTROLS for the press are mounted 


de-energizes the valve 


the platen in position 


When the wer platen reaches its top position, it 


rips imit switcl ch starts cylinde extending 

trips a limit switch which irts cylinder 4 xte iding AIR SYSTEM (2a) transfers meat between stations 
to push the meat into the cavity. When cylinder 4 PM in the meat press. Hydraulic system (2b) does the 
trips its first limit switch after starting up, it actuates pressing. Limit switches actuate most valve opera 


d-controlled accelerating valve. This by- tions. 


isses the flow control valve in the cylinder line. so 


DIAGRAM OF CYLINDER MOTIONS shows air cyl 


the evlinder moves forward at fast speed. When it 
inders 1, 3, 5, 6, and 8. Hydraulic cylinders are 


trips the next limit switch, it deactuates the valve and 
numbered 2, 4, and 7. 


ows dowt the end of its stroke, it comes up 


ind trips a limit swit h to ex 


inst a SI e stop 


tend cylinders 5 d 6, locking up the cavity 

e Pressure control—Cylinder 7 extends to 

press the meat in the cavity. After pressing meat, it 
i limit switch to retract locking cylinders 5 and 6. 


coll 
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AIR-OlL MEAT PRESS 


When the meat compresses, pressure on cylinder 7 

builds up to the setting of the relief valve connected 

to the head-end line, opening the valve. A check valve 

which restricts flow from the relief builds up pressure 

to actuate a pressure switch. The pressure switch in 

turn actuates the valve controlling cylinder 7 to re- 

as tract the cylinder. The switch also actuates a timer 

MOA gy yy which times out to stop the cylinder after a short 
we CY gm» ~ \ back off. 

“ A = \ 


CAV 


\< 





/ The timer also makes the gate open (cylinder 3 
retracts). With the gate fully open as determined by 
a limit switch, cylinder 7 moves forward all the way 
about 11% inch past the gate, onto a lower tray. When 
cylinder 7 reaches the end of its stroke, it trips a 
limit switch to start its return. When it clears the 
gate on the return stroke, it releases a limit switch 


” 
‘ 


¥ < 

= s 

~ > 
=> 
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which stops it, starts the lower platen down, and ex- 
tends cylinder 8. 

When the lower platen is down, cylinder 4 starts to 

retract. At its full back position, it starts retraction 
of cylinder 7 through a limit switch. 
@ Emergency reverse—If anything goes wrong 
during the cycle, the operator can press a reverse 
button which retracts cylinders 1, 5, 6, and 8. The 
lower platen also lowers, cylinder 4 retracts, and 
cylinder 7 returns. 

Cylinder 7 can be operated individually by select- 
ing this operation with a selector switch. The switch 
can also select operation for pressing meat only, with- 
out feeding it through the slicing conveyor. 


—— —-- 
ROTARY Al 
peooucts 


Pumps last up to 3 times as long in 
hydraulic systems equipped with Lisle 
Magnetic Plugs. You'll also have less 
trouble with clogging and fouling of 


valves 1AM 


| Six sizes... all 
Installed in the flow path or sump, | variable speed, explosion-proof 


the Lisle Magnetic Plug picks up fer- | GAST i. AIR MOTORS 


rous particles circulating with the fluid 





Need compact, low cost power? For plant 
use and original equipment applications, 
Gast rotary-vane Air Motors offer these _ PERFORMANCE 
distinct advantages H.P. at 
of wear Be Explosion-proof power No danger! — 2000 ure — 
. 2. Low initial cost per rated h.p. 1AM 0.13 1% 
Write for . Variable speed with valve control. 2AM 0.57 5% 
. Can't burn out from overloads. 4AM [em 
FREE catalog and test samples. . Vanes take up their own wear 6AM 20060~C*«é«<| 
. Reversible rotation (opt.) 5 sizes. 8AM os. Us 
. Very compact —- light in weight. 16AM 70 65 
8. Top-quality ball-bearing design 
Gast Manufacturing Corp. Write for Bulletins —spectfy models! 
P.O. Box 117-D 


Benton Harbor, Mich. . . 
CORPORATION east $ curate a5 rg 


TYPICAL 
thus eliminating a primary cause 











CLARINODA + IOWA “Ale may be your answer!” 


— 
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* ai Presenting a NEW 


} 


| Vogt Blue Book 


| Ah Me 


Wi SeDG 


CATALOG@WF-10 | =~” 


Catalog F-10 is the one 
, source for the most 
al @)- ic} 48) iso 4 — : complete line of forged 
steel valves, fittings, 
flanges, and unions 
VALVES ° FITTINGS ceca to industry. 
Its 432 thumb indexed 
FLAN G ES & UNI oO NS pages feature new 
types and trims to best 
REFRIGERATION SECTION INCLUDED meet severe fluid and 
Kis gas handling duties at 





all temperatures and 


pressures. 


A copy of this new 
catalog is available to 
you. Please send your 


request, on your 








company letterhead, 
to Dept. 24A-FAH. 








Leading petroleum refineries, petro-chemical and , queen wane cone 
chemical plants, and power plants get top : Chiets Cinentienn. Cates 
performance with safety from Vogt forged steel PF Refinery and Chemical Plant Equipment, 


— ° : Heat Exchangers, ice Making and 
valves, fittings, flanges, and unions. es mibteien Gadedans 


HENRY VOGT MACHINE COMPANY 
LOUISVILLE, KENTUCKY 
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REAR VIEW of core press and welding machine shows hydraulic power pack at right and the finished stator core at 


the left 


Pilots trigger relief valve 


@ By GEORGE MACLEAN, 


Versatile 2-pump circuit has three pilot sec- 
tions that control the relief valve on the pump 
valve panel. Any pressure from 0 to 2000 psi 
can be directed to the high or low pressure 
circuit. 

rATOR 

stampings, located on an expanding mandrel. An 


end ring is placed on each end of the laminated stack. 
The assembly is then pressed hydraulically at 25 tons 


cores are made up of loose laminated 


to seat the punchings and give a tight core. The motor 
core bore is sized by the expanding mandrel at 6 tons 
expanding pressure. A strap is then placed across the 
laminated stack, and the core is rotated under two 
welding torches. As the strap moves under the torches, 
a weld is performed on each end, welding it to the two 
end rings. Rotation continues until 6 straps are welded 
across the core. The completed core is then auto- 


Design Engineer, Cayuga Machine & Fabricating Co., Inc., Depew, N. Y. 


matically ejected off the mandrel, and rolled to a con- 
veyor behind the machine. 


e@ Circuits considered—The first plan was to use 
a normal 2-volume pumping unit for fast positioning, 
then as the pressure increased, unloading the high vol- 
ume pump, and maintaining the low volume, high pres- 
sure pump to give the 25-ton force. However since the 
motor core had to rotate under pressure, the 25-ton 
thrust on the cone bearing made a high torque require- 
ment from the rotation driver. 

Although it took 25 tons to seat the laminations, it 
was felt that 15 tons would hold it, and the core quality 
would be improved. The torque requirements of the 
drive motor were also reduced. 

On the basis of the reduced pressure, a new hydrau 
lic circuit was designed, again using the normal 2 
volume pumping unit, with the addition of the neces 
sary relief valving. The new circuit was made up of 
three pilot sections controlling the integral relief valve 
on the pump valve panel. 
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HIGH RELIABILIT) 


The new lightweight Weston Electro-Hydraulic Servo Valve, developed after an extensive program 
of research and testing, combines all these outstanding features. The results are smooth, stable 
operation under a wide range of flow and temperature conditions, with more positive positioning 
accuracy and higher reliability even when used with contaminated fiuids. Greater null stability is 
assured. @ For more information about the new Weston Electro-Hydraulic Servo Valve, write for 


WESTON (vis 


ILIMITED 


A Subsidiary of Borg-Warner Corporation 


your free copy of Technical Report No. 101 de 


scribing it. Use the handy coupon at right, or 


contact one of the following offices: 


midwest office : 11767 Fawnridge Drive, Kirkwood, Missouri, Phone ; YOrktown 6-4861 + eastern office 


TeaoTuUsres 
WIT 7} 


cic 
now 


WESTON 


_ _— wee = *& 


i ey a - ry ©, 


a Yrkt A an 
bb ow bs eek ee 


WESTON HYDRAULICS, LIMITED 


10918 Burbank Boulevard, North Hollywood, California 


Please send me a free copy of Technical Report No. 101 
describing your new Electro Hydraulic Servo Vaive 


New Jersey, Phone: Gilbert 45-2094 


Glen Roel 
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THREE PILOT relief vaives set at different pressures give wide range of control to this 2-pump circuit. 


By raising the line pressure to 2000 psi, the work 
cylinder, pump, and reservoir size reduced enough so 
that a 744-hp, 1800-rpm electric motor could be used. 
At 1000 psi, a 20-hp, 1200 rpm motor was needed. 
e@ Circuit operation—Before starting the work cycle, 
the pump is unloading, solenoid 10 is energized, and 
solenoid 11 is de-energized. Solenoid 11 causes the 
low volume pump to unload to tank, through the vent- 
ing relief valve pilot section, while keeping the pres- 
sure high enough in the low-volume line to operate 
the unloading valve for the high-volume pump. 

After loading the machine, a pushbutton energizes 
solenoid 11 blocking the relief valve pilot section, 
allowing both pumps to deliver to the work. Solenoid 
| is also energized permitting the combined flow to 
extend the press cylinder. 

As pressure increases, flow from the high-volume 
pump is dumped through the unloading valve. The low- 
volume pump continues to deliver at 1800 psi, the 
setting of the high-pressure relief valve pilot. 

An electrical timing circuit times-out to de-energize 
solenoid 10, opening the venting relief valve at 1500 
psi, the setting of the low pressure relief valve pilot. 

A manual pushbutton energizes solenoid 3 extend- 
ing the torch positioning cylinder. A pressure reduc- 
ing valve is used in this section of the circuit, because 
the torch positioning cylinder has a maximum operat- 
ing pressure of 750 psi. 

Core rotation is started electrically as the torch 


moves into position. After one revolution, rotation 


ee eee 


is automatically stopped, solenoids 1 and 3 are de- 
energized, and solenoid 2 is energized retracting the 
press and torch positioning cylinders. 

When the press cylinder is fully retracted, solenoid 
7 is energized, extending the slide positioning cylinder. 
The slide in position energizes solenoid 9 retracting the 
eject cylinder. The core is ejected on the slide and 
rolls out the rear of the machine. 

With the ejector extended, an electrical timing cit 
cuit times out to de-energize solenoid 7 and energize 
solenoid 8, retracting the slide cylinder. Movement 
of the slide over a limit switch de-energizes solenoid 
When the ejector reaches 
back position, it de-energizes solenoid 11 and unloads 


9, returning the ejector. 


the pump. 


Will YOU share $1400? 


That's the award money in API 
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STROKE IN INCHES 
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MODEL 1oom 
32 | ess 
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1s _|_ 85% 
move | '0co% 
__ es | ss% 
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18 ss 
moves | 100% 
__20 6s 
MODEL 1coo% 
2 esx 
MODEL 1coo% 
s 6s 
MODEL 100% 
52 es 
move 100% 
33 6s 
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50.0 “ 37.0 32.0 30.0 30.0 |30.0 | 30.6 
36.0 25.0 | {22.0 20.0 © | 20.0 [200 | 200 
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DECCO’S patented construction and finest quality materials have greatly extended the 
service life of the solenoid. Silicon steel laminations give top efficiency. Hardened 
beryllium-copper plungers reduce friction and wear. Shock absorbing construction assures 
long service life. Non-magnetic, stainless steel striker-plates . . . heavy Nylclad magnetic 
wire . . . high temperature flow-point, molded nylon bobbins, all contribute to the 
dependability and stamina which make DECCO solenoids the best buy in the market today. 


There is a type, model and size DECCO solenoid for every requirement. Write for DECCO 
brochures #572 standard models or #581 miniature models. 


a OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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Air-oil 
edge control 


@ By ALEXANDER A. TOBEN, 


Flow metering Director of Engineering, Ledeen Miz. Co., El Monte, Ca 
cylinders 


MASTER-slave system maintained at constant pressure keeps 

sheet steel centered as it runs into an edge trimmer. A 
double-acting air cylinder drives two hydraulic master cylinders 
which meter equal flow to slave cylinders. 

Air-hydraulic operation eliminates the mechanical rigidity of 
electrically operated units which don’t give with width changes. 
Immediate response permits high speed rolling, there’s no wait 
ing for the operator to readjust sideguard rollers. There’s no 
buckling of steel sheet. The air-oil circuit requires less main- 
tenance than a mechanical system because parts are naturally 
lubricated and slow moving. 


WHEN OPERATING, solenoid shut-off 
valves C & D are closed and low pres- 
sure tank is out of the circuit. Air 
pressure is directed to the bottom of 
ylinder 1. As the cylinder moves up, 
hydraulic cylinders 1 and 2 also move 
up, forcing equal amounts of oil to the 
blank ends of sideguard cylinders 4 
and 5 

An uneven width of sheet steel 
forces the sideguard cylinders in and 
out. They move equally, because they 
are connected by closed hydraulic cir- 
cuits E and F to cylinders 2 and 3 
which are connected with a tie-bar. Limit switch 
Thus the sheet remains centered 

Force on edge of sheet is constant 
because cylinder 1 maintains a con 
stant force set by pressure regulator 
R1 

To change entire position of sheet, 
operator de-energizes solenoid valve 
C or D and bleeds some oil from the 
respective line to the low pressure 
tank. Cylinder on opposite side forces 
sheet to move in proportion to the 
amount of oi! bled. When strip runs 
out, switch A is de-energized, va've B 
reverses, and valves C and D open. 
This opens the sideguard cylinders and 
refills hydraulic lines E and F. When 
the next strip hits switch A, sideguard 
cylinders close and center the strip 
for the next run 
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(Actual Size) 


NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 


and a completely protected solenoid coil. The coil is fully sealed 





from air, oil, gas and water... and will not overheat on continu- 


m, OPTIONAL 
DESIGNS 


ous duty. Coils for continuous or intermittent duty, a-c or d-c, are 
interchangeable. 
Life expectancy is many millions of cycles and by renewing the 


one-piece valve plunger, many millions more can be expected. The 


plunger can be replaced without disturbing rigid piping. 


DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE 





SPECIFICATIONS 





TWO-WAY 


THREE -WAY 





CATALOG NO 


PRESSURE RANGE 


ORIFICES 
VOLTAGE 
DUTY 
POWER CONSUMPTION 
HEAT RISE 








91011 


Ve” ORIFICE: 0-500 PSI 
ig” ORIFICE: O- 70 PSI 


Ve” THROUGH %%¢ 
MOST A-C AND D-C 
CONTINUOUS 
10-20 WATTS 
WITHIN UL LIMITS 





91011 


Yo” ORIFICE: 0-300 PSI 
Ye” ORIFICE: 0-100 PSI 


Ye" AND %%e 
MOST A-C AND D-C 
CONTINUOUS 
10 - 20 WATTS 
WITHIN UL LIMITS 











AIRMATIC VALVE, Inc. 


WAC BEC Oy -\-\-teleil-b4-me- \\ 4-101 01- Ma en @1 | -0°2-1 Fale BR ME @ Jal le) 


EVERYTHING UNDER CONTROL 


Phone: WOodbine 1-5320 
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WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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MANUAL 
OVER -RIDE 


MANIFOLD 
MOUNTING 


ASK 
FOR 
CATALOG 


All valve deliveries 
are made from Stock 








Discuss fluid power at 


Recently editors of AppLiep Hypraucics & PNEUMATICS 
met with engineers at Cyril Bath Co, to discuss design 
ideas in using hydraulics and pneumatics. As leading 
manufacturers of radial draw forming machines Cyril 
Bath designers are well qualified to give their views 
on present practices and future needs. Here's a brief 
run-down on the discussion. 
e What are you doing to improve efficiency? 
It is not uncommon for our machines to idle for two 
to three hours between operations, and we now use a 
solenoid operated unloading valve to direct pump out- 
put back to tank at low pressure. We are considering 
CYRIL BATH ENGINEERS supplied the answers to ques a pressure-compensated, piston type pump for better 
tions on design practices and future plans for fluid 
power systems. From left to right they are Karl Schreeck, 


Peter Mathews, (AH & P editor Allan Morris), James on our machines. Our pumping capacity ranges from 
Peterson, and George Perkins 


efficiency. Possibly this will eliminate heat exchangers 


40 to 60 gpm at present, and machines now in develop- 
ment will probably require 100 gpm. 


@ What steps have you taken to minimize leak- 
age? 


Actually we are not very troubled by leakage. We 
do realize advantages of manifolds in eliminating leak- 


spree sPPPPPPPPOPPP ERED Es, 
yy PPP epee... 


Ae ) oe o a \ )) 


NOW! 


“FINGER FLEXIBILITY””’ 


IN TEFLON* 
HOSE IN ALL 


DIAMETERS 
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Cyril Bath 


ze points, but our machines are not standardized to 
oul tube con 


the point where we can use them. For 
fitting. be- 


using a compression ty pe 


nections we ar¢ 
found these better than flare fittings 


cause we have 


under severe vibration 


@ What special methods have you developed 
for pressure control? 

Our electronic tension control system regulates pres 
sure by actuating a motorized relief valve to maintain 
tension at the vield point in the work being formed. 
Since pressure control is so critical on our machines, 
we are eliminating hose in favor of tubing, and we are 
etting rid of a pressure hunting problem. We are also 
investigating the use of smaller pumping units placed 
it strategic points on the machine to eliminate running 


lines from one central pumping unit. 


® How do you design for temperature control? 
respect we have a lot of fluid 


Fortunately in this 
ito dissipate heat. We believe 


ines @ivil a large are 


in very large reservoirs and do not limit ourselves to TWO DESIGNS TO PROTECT LINES. Good line support 
mended 3:1 ratio in relation to pump de shown at top cuts down leakage due to vibration. Metal 
cover shown below flexes with hose lines, gives protec 


the recon 
tion in any position. 


FROM END TO END...INSIDE AND OUT...MADE RIGHT IN OUR OWN PLANT 


TITEFLEX, IN( 
Hendee Street 
Springfield, Mass 


There is nothing like Teflon flexible hose 
for tough applications. Now, for the first 
time, you get ‘‘finger flexibility’ in large 
diameters up to fourinches with Spring- 
field ‘‘400"’ . . . an exclusive new de- 
velopment by Titeflex. Short bend 
radius, long lengths, plus ‘‘Zero Motion 
Braid’’t make Titeflex Springfield ‘‘400"' 
the big news in Teflon hose. Write for 
complete information, Bulletin 400. 
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FURNACE TILTING SPEED must be regulated according to casting speed of aluminum billets. Both of these speeds de- 
pend on hardening rate of the metal, and must be closely controlled. Installation is at Himmel Bros. Hamden, Conn 


Fine tilt speed for a furnace 


. By J. L. HOFF, Chief Engineer, Ajax Engineering Corp. Trenton, N. J. 
and R. P. RANKIN, Walter A. Rankin Co., Drexel Hill, Pa. 


Pressure-compensated flow control valves keep speed 
constant even when load changes. The one in this system 


can be accurately set to meter 10 cu. in. to 4 gpm. 


pe rINUOUS casting of aluminum billets for ex- 
trusion requires fine tilt control of the furnace 
which pours molten metal into a casting machine. 
Pouring must be smooth, and the speed at which 
the furnace is tilted must be easily controlled and 
weurately set at a pre-selected rate corresponding to 
the hardening of the metal 

The casting machine has cavities arranged in a 
circle with a manifold to distribute the molten metal 
is it enters, As the metal hardens in the water cooled 
cavities, cylinder pistons which support it, retract. 
Che speed of these pistons must also be carefully con- 
trolled so that it is not faster than the hardening of 


the metal. If the cylinders retracted too fast, molten 
metal would flow from the bottom of the molds 
This would form a bleeder which would have to be 
scrapped, 

Speed of metal entering the molds must match that 
of the cylinders which support the castings, so th 
molds are kept filled as the casting is withdrawn 

A pressure-compensated flow control valve was se 
lected to regulate speed of the single cylinder which 
tilts the furnace for pouring. This insures constant 
cylinder speed even though load changes as metal is 
poured out and the furnace angle changes. Where 
pouring must be very uniform, the furnace must be 
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9" Bore 
89" Stroke 










































































TILTING CIRCUIT is electrically controlled by push-but- 
tons which actuate solenoids. Solenoids A and B are 
actuated alternately to tilt and lower the furnace. Sol- 
enoid C is actuated for fast tilt before pouring 


specially designed, so that equal volumes of metal 
are displaced from the furnace with equal increments 
of tilt cylinder extension. 

The flow control valve is connected in a meter-out 
circuit to control flow out of the rod end of the cyl- 
inder. An integral check valve permits free return flow 
for quick leveling of the furnace which is recharged 
from melting furnaces at each side. 

lo speed up operation, a 2-way, solenoid-controlled, 
pilot-operated valve is connected to bypass the flow 
control. It is actuated for fast tilting until the metal 


begins to pour. Noo 
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he Complete Line of 


teel Fluid Power Couplings 


IC Flare Tube — Pipe Threaded 
Flare Tube -- Straight Thread ‘‘O” Ring 
Flange Mounted — ’’O” Ring Seal 


A—JIC Flare Tube Fittings G—Ball Check Valve 
B—Manifold Fitting H—Lateral Outlet Fitting 
C—Needle Valve I—Universal Elbow 
D—Pipe Nipple J—Dryseal Pipe Fitting 
E—Flange Manifold K—Hex Reducing Bushing 
F—Straight Thread, L—Swivel Elbow 

“O” Ring Seal Fitting M—Barbed Hose Stem 


You can depend on L & L's quality, availability, and 
selection of steel couplings for piping all industrial 
hydraulic circuits, 
Distributors in principal cities 
Write for catalog No. 53 
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NOW! Get the 


advantages of both 
FLARE and NO-FLARE Feed and clamp 


Fittings with... fora 


e BY DAVID W. JUNTTILA, Controls Engine: 





AST clamping at a lower pressure than required for 
other operations; rapid traverse and feed on both 
extend and retract: these are some of the circuit 
features of a transfer machine for automotive pistons. 
Designed by engineers at F. Joseph Lamb, the machine 
bores the wrist pin hole, drills a processing hole in 





the balance bosses and oil holes in the wrist pin bore, 
mills two slots, rough mills two balance bosses, and 


FLODAR’S 


'OTelasioliar-lilels| 
Self-Flare Tube Fittings 





The Easy Installation Of A No-Flare Fitting — 
no time consuming flaring operation — no flar- 
ing tools required. Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube. 
The Efficiency Of A Flare Fitting — Can be used 
on thin wall tubing — provides a seal on the ID 
of the tube. 
* Easy Assembly — “Rock Bottom” stop 
signals that joint is sealed. 
* Double Seal — seals on both OD and 
ID of the tube. 
* Lower Cost — FLODAR'’S Self-Flare fit- 
tings cost less to buy and install. 





You can gain the advantages of both flare and 
no-flare fittings with none of the disadvantages 
. » « when you switch to FLODAR Self-Flare 
tube fittings. 

Tube shearing and work hardening are elimi- 
nated .. . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of leak- 
age or damage to tube and fitting. 

Priced competitively, this fitting is available in 
tube sizes from 3” to 2” and in steel, stainless, 
brass and aluminum. 





Send for a copy of FLODAR'S 
tube and pipe fitting catalog. 





FY) 4 





4: FAST CLAMPING is obtained by using 12-gpm pump. After 

abe ws ad P we * | Clamping, solenoid 1 is de-energized and 3-gpm pump main 
tains clamping pressure. Single-solenoid, 4-way valve was 

needed because feed and transfer required higher pressure 


than clamping. Pressure reducing valves at each clamp 
cylinder keep proper clamping pressure regardless of other 


| F Re) ey. Be Cc Tels Pp » operations or tooling set up. 


STOCKS IN ALL PRINCIPAL CITIES 
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circuits 
transfer machine 


} Joseph Lamb Co., Detroit, Mich. 


rough and finish mills two angular flats on the piston 
dome. 

Transfer between stations is by a walking beam type 
bar actuated by two cylinders, one for horizontal 
motion, the other for vertical motion. To eliminate 
shock, the bar is decelerated in each of its four move- 
ments. Most of the valves are mounted on drilled 
manifolds to minimize leakage. OOt 
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CAM ARRANGEMENT gives rapid traverse, feed, and rapid 
clearance (traverse) in both directions. Flow control valves 
adjust for equal feed in both directions with single rod-end 
cylinder. Space limitations prevented using double rod-end 
cylinder. Four-way valve was modified to make deceleration 
valve which forces oil through flow control valves on extension 
and retraction of cylinder. Check in return line keeps lines full 
of oil and prevents jump when starting. Valves are mounted 
on drilled manifold for leakage control. 


March, 1959 


26-STATION MACHINE produces 420 pistons per hour. 
Control valves for rapid traverse and feed in both 
directions are circled. Pressure reducing valves (lower 
circle) regulate individual clamp pressures to protect 
the part and to prevent variations when other clamps are 
operated. 





Return Forword 
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LIMIT SWITCHES sequence rapid forward (350 ipm), 
feed (0.40 ipm), dwell, and rapid return (480 ipm). 
Solenoid C is actuated with solenoid A to bypass flow 
control valve for fast traverse. Feed limit switch de 
actuates solenoid C, forcing return oil through flow con 
trol valve. Return limit switch deactuates solenoid A 
and dwell timer to stop slide. When timer times out, it 
actuates solenoid B for fast return 





Table I—SAE 100R2 Hose Characteristics 











INSIDE OUTSIDE MINIMUM WORKING 
DIAM DIAM BURST PRESSURE 
({IN.) (1N.) (PS!) (PSi) 
“, 1i/le 20,000 5,000 
Vp 27/32 16,000 4,000 
V, 31/32 14,000 3,500 
¥, 1- 9,000 2,250 
i 1-9/16 7,500 1,875 
1-V/, 2 6,500 1,625 
1-4 2-4 5,000 1,250 
2 2-% 4,000 1,000 
Table Il—3-Wire Compensated 
Braided Hose Characteristics 
INSIDE OUTSIDE MINIMUM WORKING 
DIAM DIAM BURST PRESSURE 
{IN.} [1N.) (PS!) {PSI} 
3/16 41/64 30,000 7,500 
V4 45/64 28,000 7,500 
5/16 49/64 25,000 6,250 
dy 55/64 22,000 5,500 
Vy 1-1/32 20,000 5,000 
\y 15/32 18,000 4,500 
¥, 1.17/64 16,000 4,000 
| 1-33 /64 11,000 2,750 
1M, 1-61 /64 10,000 2,500 
1 2-13/64 9,000 2,250 
2 2-53/64 9,000 2,250 





Table Ill—4-Wire Spiral Hose Characteristics 


INSIDE 
DIAM 
{1N.) 


OUTSIDE 
DIAM 
[IN.) 


1-7/16 
1-% 
2 

2-4 
2-44 


MINIMUM 
BURST 

(PS!) 
20,000 
16,000 
14,000 
12,000 
9,000 





WORKING 
PRESSURE 
(PSI) 
5,000 
4,000 
3,500 
3,000 
2,250 





Table 1V—6-Wire Spiral Hose Characteristics 





INSIDE 
AM 
(1N.) 


Me 


it 
1-l 
2 





YUTSIDE MINIMUM WORKING 
DIAM BURST PRESSURE 
(1N.) (PS!) (PSI) 
1-9/16 28,000 7,000 
1-29/32 22,000 5,500 
2-5/32 17,000 4,750 
2-13/32 15,000 3,750 
2-15/16 12,000 3,000 
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FIG. 1. Hose life versus percent of working pressure 


Operation 


at a 


pressures only a 


pressure really shortens hose life 


98 


little above working 





New hose 
construction 
for higher 
pressures 


@ By ROBERT W. PHILLIPS 
Staff Engineer for Hose Fittings, Parker Fittings Hose 
Div., Parker-Hannifin Corp., Cleveland 


OSE for operation at pressures above 3000 psi, in 

fact hose for operation to 3000 psi in large sizes, 
is somthing that’s needed but has not, so far, been 
available. Two new types of hose are being developed 
to fill this need. One uses a new method of braiding 
the wire reinforcement that lets the braid work better. 
This is called compensated braided hose. The other 
type uses alternately-wound spiral layers to give full 
coverage of the tube so it cannot be extruded through 
voids. Hose using a combination of spiral layers and 
braiding is also being tried. Indications are it will be 
successful. Pressure characteristics and sizes of the 
compensated-braid and spiral-braid hose are listed in 
lables II, II], and IV. Characteristics of SAE 100R2 
double-wire-braid. rubber-covered hydraulic hose are 
given in Table | for comparison. 


@ Fittings—Hose ends for high pressure hose are, 
of course, as important as the hose itself. Their de 
velopment is a challenge. Fittings can be designed to 
have the necessary grip. but attaching them may b« 
a problem. Since the biggest need for high pressure 
hose assemblies is in sizes of l-in. ID and larger. at 
tachment may have to be done with machines because 
tightening torques will be so high. 


@ In the Meantime—Until these better hich pres 
sure hoses are available, there are certain things that 
should be done to get the best from hose 


1. Don’t overpressure the hose. Figure | 
shows how increased pressure shortens hose 


life. 
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Quality-the best economy of all 


Two oils...two lines...one clogged...one cleaned 


4 Sunvis 700 oil and a regul 


ir oil were 700 oil lasts longer. The machinery it 


run through two equally clogged hydrau protects lasts longer. It prevents rust... 
lic lines. The regular oil couldn’t remove ups output by 


reducing downtime 
sludge. The Sunvis 700 oil 


cleaned its 


» thoroughly Chat’s one job it’s made FREE Trouble-Shooting Chart will help 


to clean out udge deposits in you spot and cure common hvdr vulic 


hydraulic lines while it transmits power tem troubles. For 


your copy, write to: 
With a Sunvis 700 oil 


like every 
Sunoco oil vou eniov the best economy Sun Oil Company, Philadelphia 
of all: the economy of quality. A Sunvis 3, Pa., Department I-12. 


nm 
* 
CY 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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WHY DID AIRWORK SPECIFY A FULLER AIR COMPRESSOR? 


Here's what the Vice President-Operations of Airwork 
Corporation, one of the nation’s leading aircraft over 
haul companies, writes about Fuller Model C-150-150H 
Rotary Air Compressors. 

‘‘We were running out of air capacity, and had decided 
like to get rid of the maintenance 
in a piston type air compressor. 


that we would 


problems inherent 


“The Fuller compressor with its fewer moving parts 
and favorable price range met our basic requirements. 
‘‘We then checked on Fuller compressor performance 
through our close contacts with a leading manufacturer 
of aircraft engines. Their opinion was very favorable. 
We think Airwork has made the right decision.” 


Fuller 












PIONEERS OF 


100 


FULLER 
COMPANY 


SUBSIDIARY OF 
Birmingham * Chicago * Kansas City © Los Angeles * San Francisco * Seattle * New York 


HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 
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Here are the features that sold Airwork on a Fuller Compressor: 

@ Wide seal between rotor and bottom of cylinder, 
assuring high volumetric efficiency. 

@ Rotary design assuring vibration-free flow of air. 

@ Direct drive. 

@ Compact space-saving installation. 

@ Simple foundation. 

@ No valves to leak or seats to grind. 

@ Few moving parts, keeping maintenance time to 
minimum. 

@ Designed for continuous duty service 

When your plant needs reliable air power, call on 

Fuller. To get all the facts on Fuller Rotary Compress- 

ors for capacities up to 3300 C.F.M. and pressure to 

125 pounds, write today, 








C-323 
4914 


& FULLER COMPANY 
142 Bridge St., Catasauqua, Pa. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


1930 
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NEW HOSE CONSTRUCTION 


2. Allow Enough Slack. Hose lines shorten 


Installation without enough 


under 
on the hose 


slack can cause 
when pressure is applied. This shortens hose 
life. Using the hose to pull something is 


pressure. 


tensile stress 


even worse. 


3. Don’t Twist It. Hose should not be twisted 
when installed and the installation should be 
studied to see that there is no twisting when 


the parts connected by the hose move. 


absorb surge pres- 


1. Use Accumulators to 
sures. Since hose expands with increased pres- 
sure it will absorb pressure surges. But these 

exceed working pressure and 


often 
An accumulator should be 


surges 
shorten hose life. 
used to absorb the surges. On mobile equip- 


ment, these surges may result from movement 


of pistons in cylinders as the vehicle bounces 
burst when 


of the hose 


rough ground. Hoses may 


this happens. It’s not the fault 
and may have saved a more expensive valve | 


over 


or cy linder. 





New 4-spiral and 6-spiral hose is almost as flexible as 
2-wire braid. It requires only about | inch more on bend 
radius. Under test, spiral wrap, %-in. hose burst at 


55,000 psi 











ON THIS VERSATILE, NEW 
100 SERIES 






1. Diecast Aluminum Handle 

2. Centerless Ground Stem 

3. Safe, Integral Bonnet 

4, Exclusive Nylon Stem Wiper 

5. GUARANTEED Leak-proof 
O-ring Sea 

6. Rugged, Forged Carbon 
Steel Body in Globe or 
Angle Pattern 


The new Series 100 line of full 


flow, general purpose valves offers ug 

unusual features at a competitive iS G TIMI le 

price. Use for throttling, regulating I~ UA RA T — 

shut-off; over temperature range ~ agai EED bm 

of —40 to 200°F. Male and female fa inst Stem le k Ss 
nnections. Panel mounting, too a From MOn-criy - [ge S 
send for FREE SAMPLE VALVEon © °%™ Io 0 paren vac. SS 
our company letterhead STITT TT, a =} 


HOKE INCORPORATED 
Fiuid Control Spec.alist: 
87 PIERMONT ROAD, CRESSKILL, N. J 








TETRASEALS 


AG 


If you haven't discovered 
TETRASEALS, you'll be amazed 
at the ways these rectangular- 

section rings cam save you 
money and render outstanding 
performance for static, 
and even some moving applica- 
tions. Interchangeable with 
Standard O-rings, TETRASEALS 
use the same groove, require 
no special tooling, and are one- 
piece (non laminated). 


Remember, only Goshen can 
supply TETRASEALS, to su- 
percritical tolerance, in 
natural, synthetic and 
silicone compounds to 
meet MIL, AMS, SAE, 

ASTM and industrial 
specifications. 








Let a Goshen representative explain the cost and 
function advantages of TETRASEALS to you, or 


write for Technical Bulletin No. 11 
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CLOSED 4 


1 — Humphrey Valve 
shown for ‘normally 


closed” operation 
(cutaway) 


How to retract 
a air cylinders 


position—(palm but- 
ton depressed) air freely 
through wide ports into cylinder. 


2—In “open” 
flows 


a ~ 


3 — Same valve, 
turned 90 degrees to 
show exhaust port 
through which “used” 
cir is released. 
4— All Humphrey Valves incor- 
porate this same principle—with 
choice of valve body styles for: 
* Exterior mounting 
* Insert for manifold 


* Manifold-mounted 


HUMPHREY “Quick-Dump” VALVES 


OFFER MORE ON 2, 3, 4-WAY APPLICATIONS 


® Pressures to 125 psi 


® High Capacity Porting 


® For Air, Gases, Water, Oil © Cycling to 30,000/Hr. 


® Dead Seal Shut-Off 


® Extra Service Life 


® For Original Equipment and Plant Use 


ELECTRICALLY 
OPERATED 
2-way and 3-way 
valves. Both one- 
coil “fail safe” 
end two-coil 
“momentary im- 
pulse” types 
PILOT-OPERATED 
ELECTRIC VALVES 
2-way and 3-way ~ 
models, actu- 
ated by inde 
pendent source 
of pressure. Two 
types: “fail 
safe” and “mo- 
mentary im- 
pulse.” 


FULL “% 


ca 


¥ 


Basically simpler, faster-operating, longer-lived 
For temperatures from —65 to 
better features for 
Adopted by nationally 


control valves 
225° F. Many exclusive, 
superior performance. 
known O.E.M. firms 


e. 


MANUALLY 
OPERATED 


> 


2-way and 3-way 

finger-tip operation. 
A touch opens or closes. Many 
models — lever, cam, foot pedal, 
palm button, etc. 


PILOT OPERATED VALVES 
4-way 5-port -_ 
shown (2, 3-way Tat is, 
avail.) actuated 

by medium (gas 

or liquid) sepa- 

rate from medi- 

um being valved. 


Ye", Va" CAPACITY THROUGHOUT—42 MODELS 


al 


Engineering assistance available on valving problems 


WRITE TODAY FOR BULLETIN 202-A 


3) Humphrey Products 


DIVISION OF GENERAL GAS LIGHT COMPANY 
202 N. PARK ST., KALAMAZOO, MICHIGAN 


Pneumatic-Hydraulic Valves and Devices 
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e@ BY ELMER F. HEISER, 


Cleveland, Ohi 


Precision Products, Inc., 


PRING-return cylinders as shown in sketch A have 
many advantages over those requiring air to move 
the piston both directions. Valves and piping are sim 


| ple. A 3-way valve can operate the cylinder since air 


\ small breather with 
When two cylinders 
can control 


is connected to only one end. 
a filter is used at the other end. 
1-way 


are extended together, one valve 


both. 
The air used is about half that of a double-acting 
cylinder. Often you can use a smaller compressor. 

















(A) 


Work done by air pressure 























(8) Air 


Work done by spring force 


return has an advantage on equipment 


fail-safe of line 


The spring 
requires a 


which position in case 
pressure failure. 

Sketch B, shows a simple, practical way to apply 2 
light controlled spring pressure to do the work, Air 
is used for the return stroke. Spring can be adjusted 
to change the working pressure. 

In most cases rod packing can be eliminated reduc- 
ing friction and maintenance. The space where pack- 
ing is omitted can be used as a bearing to increase 
life of the cylinder. 

Stroke is limited by a reasonable 
Also the installation must have 


104) 


e Limitations 
spring working range. 
(Continued on page 
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— “production- 
proved’ 
design pays off 
4-WAYS - 


There’s only one place for a cylinder to 
prove itself —on the job — and Hydro-Line’s 
“Production-Proved” design Series R2 
cylinders are doing just that. 

In air operation up to 200 psi or hydraulic 
applications in the 500-2500 psi range, 

they outperform the best of the rest! 


Economical use of quality materials 
coupled with sound basic design give you 
these advantages: 


1 Long, trouble-free life. 

= Peak operating efficiency. 
3 Low maintenance costs. 
4 Simplified installation. 


You get all these qualities in 
a complete line of standard 
cylinders. Cylinders for more 
than 90% of applications 

are available for immediate 
shipment from factory stocks, 
permitting minimum cylinder 
inventories without jeopardizing 
production. Also, even on 
small orders Hydro-Line offers 
discounts on stock “R2” and 
“N” cylinders. 


Only a few of the advantages of the 

new Hydro-Line Series R2 are shown. But — 
you can get more facts by filling in the 
coupon below or contacting the Hydro-Line 
sales engineer near you. Ask to see the 

Series R2 demonstrator for a close-up look 

at a truly efficient design. 


Please send me additional 

“\. data on the classes of 

Hydro-Line cylinders checked below, including 
complete information on deliveries from fac- 


( ) Series R2 (heavy-duty air, medium-duty 
hydraulic, industry standard) 


: : Lo HYDRO-LINE | yn: 
CY L | N D E R Ss ( ) Series N (heavy-duty hydraulic, industry 


standard) 


5601 PIKE ROAD ° ROCKFORD, ILLINOIS ( ) Series $2 (automotive industry autome- 


manufacturers of: high- and low-pressure hydraulic cylinders 


duty air cylinders ° adjustable-stroke cylinders 


cylinders °* intensifiers * single-acting cylinders ° 


hooster cylinders 


tion. standards) 
Name and‘Title 


heavy _ — 


Company 


dispensing alta. ~ae State 


HYDRO-LINE MANUFACTURING COMPANY 
5601 PIKE ROAD ROCKFORD, ILLINOIS 
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FASTER CYCLING 
4 NEW 





HOW TO RETRACT AIR CYLINDERS 





space for a cylinder four times as long overall than 
would be needed without the spring. Extra length is 
needed to give a reasonable ratio between the spring 
pre-load length and its working range to avoid over- 
stressing and fatigue failure. 

Spring loading must be overcome on the work stroke 
and will subtract from the total effective cylinder 
force. Spring pressure should be low in relation to 


Mi 





FINEST of the 
‘INTERCHANGE ABLES” 





Air 
supply 








SHEFFER PIONEERED TAPERED CUSHIONS eliminat 














* 2000-3000 psi HYDRAULIC 
* ALL STEEL CONSTRUCTION ' 
* MEETS or EXCEEDS J. 1.C =. 

EASILY REMOVED ROD CARTRIDGE ; 


'/e"' theu 12°' BORES—!17 MOUNTINGS 
strokes to 26 feet on application (_ sunce TANK ) 


Write NOW for Bulletin No. 658 


SHEFFE -) THE SHEFFER CORPORATION (C) 


Cincinnati 15, Ohio + Phone: VAlley 11-0320 























Manufacturers of the Industry's most complete line of Air ond force needed for work stroke. Cushions can’t be used 
Hydraulic Cylinders, Boosters and Hand Operated Hydraulic Pumps. on the spring end since it is open to atmosphere 


e Use air for spring—lIt’s possible to get the ad- 
vantage of a single-acting cylinder even if a spring- 
return won't fit. Use a large piston rod and float the 
rod end of the cylinder with air line pressure. In this 


Stop Excessive Bearing Wear case the effective work area is equal to the piston rod 


diameter. However if rod diameter is too large, fric- 


4 . + H tion may keep it from returning. 
with Light-Weight Couplings Reduced pressure can be piped to the rod end of 
a standard cylinder having a small rod diameter as 


All flexible couplings operate in an unbalanced shown in sketch C. A surge tank must be installed 
condition when coupling misaligned — in the low-pressure line to prevent pressure build- 
And when turning at 1750 rpm, each inch- up during the work stroke. The only air consumed 
ounce of unbalance produces a vibration- ; 
creating force of about 5% lbs. Magnaloy 2 
couplings are made of a magnesium alloy | age. The work area must always overcome the return 
weighing 80°; less than steel, the common | area and still do the work required of the cylin- 
coupling material. Less weight means less der. 000 
vibration and less wear on equipment bear- 
ings. Write for the Magnaloy Catalog today. This article is prepared from a chapter in Elmer F. Heiser’s 
book Air and Oil Cylinders in Industrial Applications, pub- 


DETROIT POWER COUPLING co lished by APPLIED HYDRAULICS & PNEUMATICS magazine 
° 


992 West Seven Mile Road « Detroit 3, Michigan 


See Phone Book Yellow Pages 











in the rod end is make-up air to compensate for leak- 


Series B 
ries & USE A TIME-SAVER 


CARD FOR MORE 
INFORMATION ON 


Altention 
Representatives 


MAGnnlOY 


FLEXIBLE DRIVE COUPLINGS 


@ ADVERTISED PRODUCTS 
e@ NEW COMPONENTS 


e@ USEFUL LITERATURE 
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Steel 


For many years the precise control associated with ‘VSG’ 


variable delivery hydraulic pumps and transmission gears has 
proved invaluable to the Steel Industry 

Mill and drawbench drives, sawing and measuring tables 
processing machines and manipulators are a few examples of the 
many applications of *VSG* equipment 


” Z : 5 The Steel Industry is but one of many industries which ‘VSG’ 
has now been serving for fifty years. 
t liad MODERN INDUSTRY 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED - VICKERS HOUSE - BROADWAY LONDON SWI 
2% 
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Laying a submarine telephone cable across miles of ocean bed means 
that miles of cable must be unreeled from “tanks” 
cable ship like the Ocean Layer here. 


in the hold of a 








HONOLULY 
aa 











SWOHivd 








Even though the bottom of 
the ocean is carefully sur- 
veyed to find the smoothest route. 


there are still many hills and val- 
leys. Here's a chart showing the 


ocean bottom over the route be- 
tween Point Arena and the Hawai- 
ian island of Oahu. Steep slopes 
and underwater canyons which 
could destroy the cable are avoided. 
It still looks pretty jagged, though. 
Doesn't it? 

The cable is heavily armored to 
protect it. For about ten miles from 
shore, the main core which is about 
§ in. diameter may be protected 
by enough armor to bring the OD 
of the complete cable to more than 
3 in. This protects the cable from 
tide, marine life and shipping. 
Deepwater portion of the cable has 
an OD of 1.20 in. 











Hydraulic Ca 
Stops Cable 


@ By T. S. A. GREENWOOD and DEREK 


Vickers-Armstronges (Engineers) Ltd... 
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ble Brake 
Breaks 


S. JACKSON, Technical Liaiso 


London, 


England 


3 a the carefully chosen 

route and the armoring of the 
cable, careful control of speed and 
tension is needed during laying. As 
the cable is drawn from the ship’s hold 
by its own weight, it passes around 
two sheaves. One of these, the dyna- 
mometer sheave, measures the tension 
in the cable, while the other, the brak- 
ing sheave, is braked to control this 
tension. Both Sheaves are about 9 ft, 
6 in. in diameter. The dynamometer 
sheave is in the left foreground. Port 
and starboard braking sheaves are in 
the center. 


Tension is controlled by driving 

hydraulic pumps with the winch 
sheaves. The pumps are manually-ad- 
justed, variable-displacement types. 
By varying pump displacement, the 
amount of oil pumped through relief 
valves, and the tension in the cable 
is adjusted. Since all the oil is 
pumped through relief valves back to 
the 500-gallon tank, there's lots of 
heat generated. A small fixed-displace- 
ment pump continually circulates oil 
through a heat exchanger to control 
temperature. Another similar pump 
circulates oil through the housings of 
the braking pumps to keep them cool. 
Capacity of the port winch, which 
drives two pumps is 8 tons; capacity 
of the starboard winch, with one 
pump, is four tons. 

Check valves in the pump outlet 
lines are there to protect the pumps 
in case they are accidentally shifted 
over center. This would reverse pump- 
ing direction were it not for the check 
valves, and the pumps could be 
emptied and damaged. 
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This photograph shows Marsh No. 612 back-up washers 
being slipped into position. The washers s-t-r-e-t-c-h man 
vally, or with production tooling, over pistons and SNAP 
BACK to original size. Allows quick installation of piston 
into cylinder without danger of pinching 





MARSH No. 612 Thermo Leather non-extru- 
sion washers have many superior features. . . 
used in supporting O-rings and V blocks in 
cylinders and tube fittings. 


0: 
® Rubberlike stretch with un- 
aided dimensional recovery into 
groove. 
Synthetic rubber impregnant im- 
pervious to ALL hydraulic fluids. (2) (3) 
! (4) 4, (5) 
a. : 


Sealing: air—petroleum base oils 
—synthetic fluids (water soluble 
and insoluble) — transmission 
fluids—solvents. 

® Operating temperatures: —65 
F. to 212° F. plus. 


For toughness unmatched, giving maximum 
protection against nicking by dirt and grit. . . l - = 
with low friction and a minimum cold flow (1) VEE PACKING + (2) U PACKING 

try the Marsh No. 612 back-up washers * (3) FLANGE PACKING « (4) CUP 
Available to all commercial and military dash PACKING « (5) NON-EXTRUSION or 
numbers with the more popular sizes in stock. BACK-UP WASHERS 








Marsh impregnated Thermo Leather packings are custom 
engineered to individual specifications to fit special tem 
perature ranges to meet specific pressure requirements 


ENGINEERING AND CONSULTING SERVICE — Laboratory Test Reports 
available on sealing fire-resistant fluids. Write for your free copy today 


© ‘W- M A ix 3 re COMPANY 


MAIN OFFICE AND FACTORY: MUSKEGON, MICHIGAN 


SALES 75 —. Wacker Drive 101 Park Avenue 1900 Euclid Ave 
OFFICES: Chicago |}, Ill New York 17, N.Y. Cleveland 15, Ohio 
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PUROLATOR FILTERS 
FOR THE PROTECTION 
OF HYDRAULIC CIRCUITS 


Restri r PR 301 ‘2 GPM line type PR 362 3 CFM in-line vent 6 200 series in-line two-way 
hydrauli hydraulic oil filter Microni type Micronic element restrictor filter Metal ele- 
nent element ment, internal connections 


PR 412-6 12 GPM line type 6-187 3 GPM in-line hydrau- P 32-26 Low pressure, high 
filter Military approval lic oil filter Metal element flow hydraulic oil filter 


Effective filtration is essential for optimum pertorm- from which to choose. If your application requires 
ance in hydraulic circuits. To keep a system clean _a_ special filter, Purolator will design and build it. 
and functioning properly, it is important that the Let Purolator work on your toughest filtration 
fileer be designed specifically to meet the require- _ problem. 


l, ' = , — 
ments of the jol Filtration For Every Known Fluid 


Purolator’s complete line cf filters for hydraulic 


systems inc ludes models for every set of operating PU Fe O LA 7 oO Re 


conditions likely to be encountered. A few are PRODUCTS. INC 
P , . 
shown here; there are many more standard models Rahway, New Jersey and Toronto, Ontario, Canada 
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OPERATION OF AUTOPILOT SERVO ACTUATORS 
By Richard K. Smyth 


Synlanatior 


DESIGN OF LIQUID-SPRING SHOCK ABSORBERS 
FOR LANDING GEAR 


By Edward Mucha 








AVIATION NEWS FROM THE FLUID POWER FIELD 


AVIATION COMPONENT DATA 
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uators 


@ By RICHARD K. SMYTH, Senior Research Engine 


{ Division of North American Aviation, Inc.. Downey 


HREE types of hydraulic auto- Designers usually pick hydrau- huge hinge moments of supersonic 

pilot servos —- series, parallel, lic power elements for autopilots flight. For example, a typical elec- 
and dual input —have been de because they give large power tronic computer output is 125 
veloped to keep aircraft stable at gain. They are less complicated, milliwatts. Peak power required 
increased speeds Typical insta lighter, and have bette torque-to- to operate the control surface 
bilities are low aerodynami inertia ratio than electrical actua- ranges between 6 kilowatts and 60 
damping at high altitudes and tors with equal power capacity. kilowatts depending on size and 
high Mach numbers, yaw and The automatic control equipment’s speed of the aircraft. 
pit h divergence at high roll rates. electronic computers have a very A series servo is arranged in 
trim gradient reversals, and low small power output, which is hy- the airplane mechanical control 
or negative static stability (e.g. draulically amplified to operate system, so that the servo moves 
tendency to go tail first) the control surface against the the control surfaces but not the 





SERIES SERVO — Electrical in 
puts to the servo valve change 
the length between points 1 and 
2. This causes point 2 to move 
with respect to the airframe 
while point 1 remains essential 
ly fixed, because very little force 
is required to move the control 
valve while considerable force 
is required to compress the 
bungee spring. Opening the con 
trol valve allows high pressure 
oil to go to the surface actuator 
causing it to move until the 
motion at point 2 is followed up, 
and the control valve is again 
closed. 














PARALLEL SERVO — The body 
of the parallel servo is fixed to 
the airframe. Any electrical input 
to the servo valve moves points 
1 and 2 together. As a result, 
the control stick is deflected and 
the control valve is opened in 
proportion to the parallel servo 
extenison. 
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to protect tubing, threaded or machined parts in process, storage and transit 





= | 
oa mo 





~ Beil - 
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AS z 
wid Over 500 sizes in a dozen different styles carried in ged” f 


to meet almost any closure need you can name 





- 7 
+. SA — 
4 m, “q 
6 = 
S 
3K Made of tough, flexible Poly- _” 
ethylene, Caplugs ore easy to 
apply and oa cinch to remove. . 


Especially kind to threads and 





polished surfaces, they won't 
chip, break, shred or collapse. 


Get a kit full of samples in exchange CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., 


2203 Eimwood Ave., Buffalo 23, N.Y 
for the coupon attached 


a 
a Sd 


Mail a free assortment of Caplugs, literature and prices to us, 


without obligation. 


AUTOPILOT SERVO ACTUATORS 





pilot’s stick. The series servo is 
usually used for damping signals. 
Parallel servo movement also 
moves the pilot's control stick. The 
varallel servo is usually used for 
uter loop control signals such as 
Mach, altitude, or pitch attitude. 


* Application of Series and 
Parallel Servos The series 
» is usually preferred for high 
sency stabilization or damp- 
signals The series servo iso- 

the stick from the damping 

It prevents stick jitters 

random stick motions that 

the pilot and possibly in 

with his normal control of 

ine Fo 


suthority { the series servo 


safety, the con 


sually | ited to | on 2 de 
1 control surface motion 

1 possible 25 to 30 degrees). 
sually damps enough, with 
to the aircraft from 

over servo deflection 


le oF hydraulic mal 


rallel servo is normally 


supervisory control sig- 


SERVO 
VALVES 


nals such as pitch attitude or 
Mach Number, whose signal fre- 
quencies are relatively low. The 
control stick motions resulting 
from these signals are slow, not 
likely to bother the pilot. The 
parallel servo is normally given 
complete authority which is about 
25 to 30 degrees of surface de- 
flection. Although hydraulic or 
electronic malfunction is still pos- 
sible, the pilot immediately senses 
the trouble through motion of the 
control stick. The pilot may easily 
override the action of the parallel 
servo by applying the design over- 
ride force of abut 25 pounds. 
Some control systems have full 
authority series servos. These 
systems fail safe by using dual 
electronics, dual series actuators, 
and a monitor that automatically 
cuts off the autopilot, recenters, 
and locks the servos in case one of 
the two channels malfunctions. 
One of these systems was used in 
North American’s F-107. 
e Which System? — The auto- 
pilot designer can not always 


specify the complete mechanical 
control system. For example, an 
autopilot may be required in an 
aircraft already equipped with a 
conventional control-valve, surface 
actuator configuration. Then it is 
usually simpler to install a series- 
plus-parallel 
than to replace the control-valve, 


servo combination 


Hydraulic vs. 
Electrical futopuots 


surface actuator with a dual input 
servo described in the diagram on 
the opposite page. 

The use of a dual input servo 
leads to a simpler system, but 
uses more complex components. 
\ series-plus-parallel servo means 
a more complex system, but sim- 
pler components. When the de- 
signer can specify the complete 
mechanical control system, he may 
decide to use a more complicated 


system in favor of simpler com- 


ponents. 


SERIES-PLUS-PARALLEL SERVO — 

—Damping signals are fed to the 
limited authority, series servo which 
produces controi surface deflec- 
tions for damping, but does not 
cause control stick jitter. The 
superviso.y control sigiai (pitch 
attitude in this case) is fed to the 
full authority, parallel servo which 
moves the control surface to ob 
tain the desired pitch attitude and 
simultaneously causes the control 
stick to follow these relatively slow 
surface motions. A refinement to 
the system provides a signal from 
a limit switch sensor to the trim 
actuator to relieve any compres 
sion of a bungee spring due to 
parallel servo deflection. This pre 
vents the bungee spring from snap 
ping to neutral and causing a sud 
den surface deflection when the 
system is cut off. 
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DUAL INPUT SERVO—Func- 
tions of the main actuator 
control valve, electrohydraulic 
servo valve, series servo 
and/or the parallel servo are 
combined in a package. Sev- 
eral modes of operation are 
possible, although for a spe- 
cific system, probably only 
two or three of these modes 
would be used. 


Manual mode is obtained by closing the solenoid valve to 
make the clutch a solid link; retracting the lock-out solenoid 
at point 7; and deactivating the servo valve 

A backward movement of the stick rotates the walking 
beam clockwise about point 5. Resulting motion at point 8 
moves the control spool to the right, allowing oil to flow to 
the main actuator. Surface motion transmitted through the 
feedback linkage rotates the walking beam counterclockwise 
about 4 and Because of 


bungee-spring compression the pilot feels a stick force pro 


point centers the control spool 
portional to the deflection. 
rhe control spool and springs are 


(not shown in detail). The 


attached to a carriage 
carriage is free to move relative 


to the servo case. A movement of point 8 moves the carriage 


and the control spool, but does not compress the springs 


Thus very little input force is required to move the control 


spool for mechanical inputs 


Damper mode is obtained from the manual mode by ac 
stick input 
control spool 


tivating the servo valve Action for a control 


is the same as in manual mode. However, the 
may now be moved by an electrical input to the servo valve 
as a result of damping signal from the electronic computer. If 
the electrical signal moves the flapper arm to the left, pressure 

the right end Pressure differential 
moves the control spool to the right relative to the servo 


of the spool decreases. 


case and carriage, until the end springs balance the pressure 


force 


Oil is then ported to the main actuator. As the con 
feedback linkage 


trol surface moves, the centers the control 


spool 
Control deflection is 


surface proportional to the sum of 


input ind the sevstem’s elec 
Because the control stick do not move with 


mode, the 


the pilot’s mechanical damper 
trical input 
the electrical during the dampet 


input signals 


servo can be considered a series system 


Conventional autopilot mode (no stick) is obtained from 
the damper mode by operating the lock-out solenoid, so that 
is held fixed, and feeding back surface position with 
pickoff. During this 


does not normally move the stick, except to 


point 


an electrical position mode the pilot 
override by over 
coming lock-out solenoid force 

An electrical surface command is compared with the existing 
signal is applied 


surface position, and the resulting error 


to the servo valve. The control spool then shifts to port oil to 
the main actuator. The surface moves until the surface feed 
back signal re-centering the 


feedback linkage 


balances the command signal 


control spool When the surface moves, the 
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AIRCRAFT 
DYNAMICS 











SERVO VALVE 


POSITION 


WALKING BEAM PICKOFF 


FEEDBACK 
LINKAGE 


CENTERING 
MICRO - SWITCHES 


BUNGEE 
SPRING 


MAIN SURFACE 
ACTUATOR 


VALVE 


ELECTRO - MECHANICAL 
TRIM ACTUATOR 


rotates the walking beam about point 6 (point 7 is fixed) 
Motion of the walking beam is reflected at the stick, 
deflection. Since the control 


which 
moves in proportion to surface 
stick follows the electrical input signals, we have a parallel 
servo during this mode. 

When the pilot applies an override 
returns to the damper mode momentarily. As with 


force, the configuration 
a regular 
parallel servo autopilot, compression on the bungee spring 
must be relieved so that snapback will not cause a sudden 
deflection Here two 


motor until the 


surface center-sensing limit switches 


operate the trim actuator bungee spring is 


neutral 
Stick-steering autopilot mode uses the same system as 
the conventional autopilot, 
the clutch is 


3, as long as the 


except that the solenoid valve on 


open, and 2 moves independently of 


clutch is not bottomed 


point 
point During this 


mode, the pilot controls the airplane without overriding the 


autopilot 
lf the pilot pulls back on the stick, an electric al signal 
from the force transducer is sent to the electronic computer 


The computer compares this signal with the desired aero 


dynamic response of pitch rate or normal acceleration and 
deflection As a result of the 


mechanical stick motion, point 2 moves to the left. As a 


computes the proper surface 
result of surface movement commanded by electrical signal 
point 3 also moves to the left. Thus the clutch remains es 
When the pilot pulls back on the stick 
he feels only the compression force of the bungee spring 

surface de 
pilot's 


sentially centered 


The autopilot electrical signals may command 
flections for damping and control independent of the 
control stick deflection due to electrical 
input may move 
fixed. Therefore the 
pair of limit switches mounted on the 


inputs. A surface 


point 3 to the right, while point 2 remains 
clutch tends to become un-centered, A 
clutch then operate 
the trim motor to re-center the clutch. The trim actuator rate 
is low enough so that it responds only to relatively long 
period changes in the surface position. This eliminates any 
high frequency jitter at the control stick due to high fre 
quency damping signals. However, if the autopilot malfunc 
tions so that the surface is commanded to large 
distance rapidly, the clutch bottoms, stick to 
warn the pilot before structural damage occurs 


move a 
moving the 


The dual input servo in this mode has the characteristics 
of a series servo for small surface movements which might 


result from damping signals, but operates as a_ parallel 


servo for long period changes or large ipid movements 


--—--—-—~—-] 





Design of liquid-spring 
/ _ shock absorbers 


0 landing gear 


\ 
.* 


a 


e By EDWARD UCHA, Avro Aircraft Ltd. Toronto, Canada 


TRAVEL gives small shock absorber travel with these 
s. This almost pure spring effect, combined with tire 


jown the rough ride of the tire. In (b) the shock ab 


PROPERLY designed hydrau- a rib to withstand the concen TABLE | 
GUIDE TO GROUND 
REACTION FACTORS 


ic landing gear absorbs a trated load from the landing gear, 
large amount of energy: fits lim design of the wing or fuselage 





ited space in today’s thin wings should not be affected by ground 


ind —s fuselage ind provides reaction forces. Aircrott 


smooth taxiing with the 250-psi 





tires now mm us¢ A « omplete de os Efficiencies The ratio of en- ow TA a" 
sign requires the prediction of ergy absorbed by the shock ab- Y . light bomber 
lynamic landing loads, deriva- sorber to the maximum vertical fighter 
tion of spring curves and a cal. component of ground reaction naval aircraft landing on 
culation of damping and recoil times vertical axle travel gives carriers 
orifices overall efficiency of the shock ab- 

This article shows three basic sorber. Efficiencies of liquid 
designs and emphasizes the hy- spring shock absorbers, Figures 2. 
draulic considerations for proper 3, and 4, vary from 80 to 95%. TABLE II 

saa = . , _ : FACTORS AFFECTING SHOCK 
operation The higher the efficiency, the ABSORBER PERFORMANCE 

smaller is the vertical reaction for 

@ Ground Reaction Force a given vertical axle travel. 
Landing attitude, sinking speed, Obviously, a design of a shock . Type of fluid 
aircraft weight, and amount of absorber for landing gear can not 
wing lift determine the ground be divorced from the design of the 
reaction factor. This factor is the whole aircraft. For example, usu- 
ratio of the vertical component of ally on a delta or swept-back wing 
the total ground reaction to the aircraft, the shock absorber is a . Geometry of wheel suspension 
vertical component of the static part of a long flexible undercar- 
reaction. Table I gives a rough riage strut on a flexible wing. The . Type of orifice 
guide for different aircraft. strut is far from the center-line of 

Except for the points at which the aircraft and some distance . Temperature 
the landing gear is attached, and from the flexural axis of the wing. 








. Initial fluid pressure 


. Compression ratio 
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PROOF 
OF EXTRA 


SAFETY... 


ONLY Wiiileel} 
ACCUMULATORS 
MEET ALL 
SAFETY CODES! 





WRITE OR PHONE FOR 
GREER BULLETIN PR-200 


U. S. PATENTS 
UNDER 
An important - .OLAER LICENSES 
catalog reference Sy ; 
on the complete line 
of Greer standard and 
special accumulators 
with circuit diagrams 
and applications. Also de- 
tails on hydraulic compon- 
ents made by Greer such as 
valves, filters, actuators, etc 


GREER HYDRAULICS INC. « INTERNATIONAL AIRPORT * JAMAICA 30, NEW YORK 
Manufacturers of Precision Test Equipment and Hydraulic Componente 
Circle 62 on Time-Saver Card 
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Vaated 


Qualify for any type 
hydraulic installation 
under all safety 
ordinances everywhere 
because... they're 


BURST-PROOF! 


and equipment 

ommerce must 

stringent nat 

regulations. For puarar 
acceptance everywhere 

the Greer Accumulator 

only accumulator that 

all safety codes. More 
81,000 Greer Accumulators are 
now in use in every state of the 
union and in almost every 
industry. These exclusive built 
in safety features tell you why 
no gga dng 


ps 


‘ 


MOUTH yin gned 


sure This 


pressure ifr 


sticks r if syster st . 
.PLUG ASSEMBLY « 
mulator cannot be disassemt 
sntil complete gas t 

has been released L 

safety feature has } 

accidents. Be sure t 

protection 

Greer Accumulators mee 

1.1.C. and 1.C.C. safety star 
ards including the strict F 
stot] -ta@meels (Mar: ale memeleliolan 

all municipal, state ar 

ance underwriters safety codes 
in acco-dance with ASME sf 


cifications on unfirec 
vessels 
Learn more about ¢ 
mulators and how 
on your hyd 
tact t 


tributor 





LIQUID-SPRING SHOCK ABSORBERS 





On these planes it may be best to 
design the shock absorber with 
low efficiency, increasing its travel 
to absorb the required energy. 
[his cuts down dynamic magnifi- 
cation factors for spin up and 
spring back and decreases weight 
of the undercarriage and fittings 
on the wing. 

When the shock absorber is a 
part of a short, rigid undercarri- 
age strut mounted on a rigid wing 
near the center-line of the aircraft, 
a high efficiency shock absorber is 
desirable. 

Table II lists the factors which 
influence the characteristics of a 


liquid-spring shock absorber. 


e Fluid—A liquid-spring shock 
absorber should use a fluid hav- 
ing: a freezing point below —80 
C; a flash point above 250 C; 
adequate lubricating qualities; 
good stability at high pressures 
(working pressure of liquid-spring 
shock absorbers is up to 50,000 
psi); freedom from toxicity. 

Silicate-base fluids meet these 
requirements. Each fluid has a 
different compressibility curve 
which has to be known when de- 
signing a shock absorber. 

When the shock absorber is 
fully extended, the initial pressure 
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of the fluid must be at least 300 
psi. Without this minimum pres- 
sure there is no spring at the start 
of closure, operation is spongy. 
Most shock absorbers have an 
initial pressure from 1,000 to 
2.000 psi. 


@ Spring Curve—Shape of the 
spring curve depends on compres- 
sion ratio of the fluid (rod end 
piston area times travel over ini- 
tial fluid volume). and geometry 
of the wheel suspension. 
Geometry of the wheel suspen- 
sion gives the mechanical advan- 
tage which is taken as a ratio of 
closing load to shock absorber 
load. The vertical component of 
the ground reaction at the axle 
which is balanced by the shock 
absorber load is called the closing 


FIG. 2. CONSTANT ORIFICE type 
liquid-spring shock absorber is the 
simplest, lightest, most compact, 
and most reliable for aircraft with 
tire pressures around 100 psi and 
operating in a narrow temperature 
range. Efficiency is about 80% 


FIG. 3. SPRING CONTROL VALVE 
shock absorber is best for naval air- 
craft, especially for nose undercar- 
riages. Until the control valve spring 
is compressed by fluid pressure 
below the piston, the fluid from the 
piston passes only through the 
small recoil orifice, and the dashpot 
load grows rapidly. This is very use 
ful for aircraft landing on an aircraft 
carrier because it prevents an ex- 
cessive pitching set up by the load 
developed by the arrester hook and 
ground reaction of the main under 
carriage. Once the spring control 
valve opens, the vertical component 
of ground reaction becomes almost 
constant giving 85 to 90% effi 
ciency. 


FIG. 4. FLOATING METERING PIN 
design is for modern, high speed 
aircraft with high tire pressures, 
operating in wide temperature range 
and in any conditions encountered 
during taxiing, take-off, and landing 
Efficiency approaches 95%. 
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load of the shock absorber. Clos 
ing load plotted against vertical 
axle travel gives the spring curve 
for shock absorber. 

Slope of the spring curve de 
termines passenger comfort during 
taxiing and take-off. If the spring 
curve is too steep, he feels the 
smallest bump. It is too flat, the 
aircraft bounces. To make the 
spring curve steeper for the given 
wheel suspension and shock ab 
sorber travel, piston rod area is 
increased or fluid volume is de 
creased. Geometry of the wheel 
suspension also influences slope of 
the spring curve and riding quali 
ties of the undercarriage. 

The vertical component of 
ground reaction for a given shock 
absorber and wheel suspension 
geometry is balanced by the spring 
curve and dashpot of the shock 
absorber. Dashpot action is caused 
by resistance of the fluid to pass 
through the orifices. The size of 
the dashpot load for given condi 
tions can be varied by the size 
and shape of the damping orifices 
Figures 2, 3. and 4 show shock 
absorbers with three different ori 


tie e designs. 


@ Temperature Effects—lI{ a 
liquid-spring shock absorber is 
filled with silicone fluid at room 
temperature (20 CC). and during 
the operation of the aircraft the 
temperature drops to LOC. the 
silicone fluid contracts to about 


0.948 of its original volume. The 
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piston rod is drawn in, taking the 
space of the contracted fluid, and 
there is a loss of shock absorber 
travel. If the temperature of the 
fluid increases to 60 C. the silicone 
fluid expands to about 1.035 times 
its original volume. This expan- 
sion raises fluid pressure. Figure 
> shows spring curves at three 
different temperatures. Loss of 
shock absorber travel at 10 C is 
3.57 inches. To counteract this 
loss, a floating metering pin shock 
absorber, Figure 4, is used. At 
20 C the floating pin just touches 
the head end stop. the fluid 
pressure and air pressure are in 
balance. When temperature drops 
to 40 C the fluid contracts, but 
the air pushes the floating pin 
taking the space of the contracted 
fluid, and there is no loss of shock 
absorber travel. The dashpot load 
can be also compensated by proper 
shaping of the metering pin. 
Spring curve (4) in Figure 5 is 
drawn for a floating pin shock 
absorber having the same piston 
rod area, initial fluid volume, 
travel, and pressurization as the 
shock absorber for which the 
curves 1, 2, and 3 are shown. The 
spring curve, 1, is exactly the 
same for both shock absorbers: 
the spring curve 2 is slightly 
higher for the floating pin liquid 
spring shock absorber due to addi- 
tional pressurization of the fluid 
caused by increase of pressure of 
the air due to increase of tem 


perature, 





CERTIFIED 
SEALING 
REPORT 


NO. 6740 


from the Research and 
Development Laboratories of 
Plastic and Rubber Products 
Company, 2100 Hyde Park 
Boulevard, Los Angeles 47, 
California. Telephone: 
AXminster 5-4331 


DESIGN 
PIONEERS 
PICK 
PARCO 
0-RINGS 


», te 
2@ 


Hydraulic Research and Manu- 
facturing Company pioneered 
the first electro-hydraulic servo 
valve to combine precision hy- 
draulic design and operation 
with dependable dry coil con- 
struction without sacrificing 
performance. Like so many man- 
ufacturers of guidance system 
components, H-R looks to Parco 
engineers for the advanced rub- 
ber technology that makes Parco 
O-Rings mean reliability... for 
aircraft / missile or ground 
applications with the most 
critical temperature-pressure 
requirements. 

Parco’s R&D program assures 
the design engineer of the high- 
est quality O-Rings, custom- 
molded and bonded-to-metal 
parts, Call your Parco Engineer- 
ing Representative for answers 
to your sealing problems...he 
and the organization behind him 
are at your sealing service. 
Write today for a free copy 
of Parco’s 16-page, illustrated 
“Technical Data Reference Log,” 
Catalog #1581. 


Plastic and Rubber Products Company 
2100 Hyde Park Boulevard 
Los Angeles 47, California 
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AVIATIO 
NEW 





from the fluid power fie/d 


Weston Hydraulics, Ltd., 
North Hollywood, Calif., a sub- 
sidiary of Borg-Warner Corp., an- 
nounced three management 
changes. I. E. Weston promoted 
from president to chairman of the 
board; Fred O. Hosterman 
from executive vice president to 
president: and A. E, Shumante 
made executive vice president and 
assistant general manager. 


HOT BOX... 


installed in Chance Vought Air 
craft's new high-temperature fluid 
test laboratory cell. This box, made 
of asbestos cement sheeting, contains 
a hydraulic system in which new 
type hydraulic fluid is being tested 
under high pressure and tempera- 
ture. Dials at the top register pres- 
sure and lower rods permit remote 
control of fluid flow and hot and cold 
ir 


The Weatherhead Co. has 
appointed John W. Wolcott 
ITI, sales manager for the Spe- 
cial Products Division of the new 
Aviation and Missile Group in 
Cleveland. Wolcott will coordinate 
sales of ordnance, aviation and 


missile products. 


NEW FRENCH TEXT... 


Though it will take all your 
high school French to read it, there 
are many design ideas just in the 
illustrations of a book written by 
Jacques Faisandier, Technical Man- 
ager of Societe D’Applications Des 
Machines Motrices. 

Developed from a course on hy- 
draulics taught by the author, Les 
Hydrauliques is a 
thorough treatment of hydraulic 
theory, components, and systems for 


Vechanismes 


aircraft. 

The section on general principles 
develops equations of mechanics, 
viscosity, compressibility, and dis- 
cusses aniline point, and fluids. The 
section on pumps explains represen- 
tative types with detailed mathe- 
matics. Actuator installations and 
packing designs are shown and vari- 
ous servo valves including electro 
hydraulic are analyzed in addition 
to basic types. Filters, shaft sealing, 
and plumbing techniques are part of 
the section on components. The final 
pages are devoted to studies of spe- 
cific aircraft systems, and a com- 
parison of hydraulic and pneumatic 
systems for aircraft. 


John W. Overbeke, chief 
consultant hydraulic engineer for 
Convair Division of General Dy- 
namics Corp., San Diego, Calif.. 
recently died of a heart attack. 

Overbeke was well known in the 
fluid power field and held many 
patents. He had also written arti- 
cles and technical papers in the 
field of aircraft hydraulics. 


Dr. William O’Donnell, 
chief engineer for aircraft and 
missile development at Republic 
Aviation Corp., said his group 
was ending a 14-year research 
program on hydraulic systems for 


temperatures from 20 to 1000 F. 
Systems were developed to with- 
stand 1000 F but the same sys- 
tems do not function below 
freezing. 


Bell Aircraft Corp. has de- 
veloped an electronic device which 
automatically tests the electrical, 
hydraulic, and pneumatic systems 
of missiles and airplanes in a 
fraction of the time normally re- 
quired. The device is compact and 
combines _ high-speed, 
and reliability. 


accuracy, 


Greer Hydraulics, Inc., has 
appointed A. E. Ulmann & 
Assoc., Lid., New York City, as 
exclusive representatives for sales 
in Europe, Mediterranean and 
Near East countries. 


Merger of Wyle Laboratories 
and Wyle Research Corp., both 
of El Segundo, Calif., has been 
announced by Frank S. Wyle, 
president of Wyle Laboratories, 
the continuing corporation. This 
makes Wyle Laboratories the 
country’s largest missile and air- 
craft components testing firm. 


Consolidated Diesel Electric 
Corp., Stamford, Conn., named 
John J. Marick senior project 
engineer. He will be responsible 
for the design of hydraulic, pneu- 
matic, and mechanical test sys- 
tems. Marick has had seven years 
experience as a design engineer 
with major hydraulic and mechan- 
ical equipment manufacturers. 
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TRUE PORTABILITY 


is why one man can service aircraft 





or missiles in minutes with Cornelius 












Cornelius ground support air compressors are light 
enough to be handled by one man but don’t let 






their small size deceive you! When it comes to 






performance they provide pressures up to 3000 psi 
and air delivery up to 4 SCFM. Cornelius com 






pressors can often be wheeled into service and 







complete jobs faster and easier than motorized 





equipment. They are ideal for “retriever” service 







Model 3790109 Model 3260101 6  eieenliaaga lglg tc oily 0 

7 SCFM — 150 psi 3.5 SCFM — 2000 psi ecause vey are easily and economically own 
to stranded aircraft 

a A complete Cornelius ground support service sys- 





tem includes compressor, moisture separator, oil 
filter, inlet filter, relief valve, pressure gauge and 
high pressure hose. Pressure reservoirs, back pres 







sure valve, pressure regulators and chemical driers 





are optional. Gasoline engine drive, hydraulic or 





electric motor drive as well as turbine drive can be 
i) used to power Cornelius equipment. All U. S. mil- 
itary services use Cornelius compressors. Aircraft, 








missile, flame thrower and underwater demolition 





Mode! 3750303 Model 13081409 
3.5 SCFM — 3000 psi 2 SCFM — 3000 psi 


D> 


Model 3800100 Model 130R3500 
4 SCFM — 3000 psi 2 SCFM — 3000 psi 





support are a few of their current applications 






Cornelius also manufactures compressors only, for 





mounting on your own multi-purpose ground sup 








port carts. In addition, a complete line of small 





industrial compressors (up to 3000 psi discharge 
pressure) for OEM, lab work, production test 





i 





work and maintenance are available 


For true portability, one man operation and reliability 






in a small, compact, low cost ground support compres- 





sor, talk with a Cornelius sales engineer or write 





today for more information. 
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557-39th Avenue N. E. « Minneapolis 21, Minnesota 














Pioneers in pneumatic systems for aircraft. 
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a 
Fall il (per Ring SPRING 


or Se) Se) 


The Fall “CJ"* Wiper 
Scraper Ring is Spring- 


of the piston rod during 
entire cycle. This pat- 
ented feature maintains SQUEEZE DAT, 

a uniform continuous GRir A 
pressure on the wiping ACTION 
edge of the ring at all 

times, stopping any buildup of foreign 
matter between the ring and the rod. 


Hydraulic Pump/Motor 


It automatically takes up wear, main- 
taining NEW RING PERFORMANCE. ++ + runs at 24,000 rpm 
Available in diam Called the Hummingbird, this 


eters '/2” through 13 é : miniature hydraulic pump/motor 
for any commercial delivers 2.5 gpm at 3000 psi. It 
use. AN and MS num runs 50 hours at 24,000 rpm with 
bers in use by the 

Military and Aviation 

industry since 1944 - 
Manufactured in accordance with MIL- 
$-5049. (*Closed Joint) 


ACE PRODUCTS CO. 


1820 N. 12th St Toledo 1, Ohio 











no efficiency drop. Metallic O-rings 
and seals allow operation of the 
units from —65 to 550 F. Weight 
1.1 Ibs. Used as a pump for aux- 
iliary power, and as a motor for 
driving an alternator.—Pesco Prod- 
ucts Division, Borg-Warner Corp., 
Bedford, Ohio 
Circle $00 on Time-Saver Card 


Four-way Valve 
weighs 0.66 Ib 


* 
miniaturized bh gauges The MC2660 is a three-position, 
*x manually-operated, 4-way valve for 
Miniaturized bourdon helix 


gauges, pioneered by Glassco 
Instrument Company, have only 
one moving part. No gears, no 
linkage, they offer exceptional 
performance and reliability with 
minimum space and weight, plus 
design flexibility to meet-«un- 
usual specifications. 


For details, write for Bulletin G-1003 


600-psi air. Temperature range is 

—65 to 160 F with intermittent ex- 

posure to 260 F. Handle torque is 

Instrument Company 20 Ib-in. at rated pressure. Port 

660 S. Fair Oaks Avenue + Pasadena 2, California connections for %-in. tubing. Also 
Circle $9 on Time-Saver Card 
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made with different lever combina- 

tions for airborne or ground use.— 

M. C. Mfg. Co., Lake Orion, Mich 
Circle $01 on Time-Saver Card 


Design Booklet 
. « « on silicones 


SILICONES IN MISSILE DESIGN is an 
8-page booklet covering the many 
uses of silicones for miniaturiza- 
tion and weight reduction to in- 
crease the reliability of missiles. In- 
corporating of silicones in hydrau- 
lic fluids to increase heat stability 
is one of the uses outlined.—Dow 
Corning Corp., Midland, Mich. 

Circle $02 on Time-Saver Card 


Quick Disconnect Couplings 
. . » are flush-mounted 
Made in sizes % to 2 in. with 
operating pressures to 4000 psi 


~ 


Temperature range —65 to 320 F. 
Engaged by inserting the ground 
unit into the airborne section until 
it reaches a stop point, then ro- 
tating 90 degrees. Visual indication 
and audible click tells when con- 
nection is made. A pressure lock 
holds collar in locked position 
above 100 psi line pressure.—Aira- 
terra, Glendale, Calif 
Circle $03 on Time-Saver Card 


Static Seal 
. . . stands 1200 F 
Designed for aircraft, missiles 
and test stand installations. Seal de- 
forms when torque is applied and 
Continued on page 1|22 
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New MICKERS building block |concept applied to 


CONSTANT Versatility 
SPEED DRIVES 2) High Efficiency 


3\ Fast Delivery 

















for 400 cycle A.C. electrical systems 





Low Cost 
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PRECISION ELECTRIC 
CONTROLLER Frequency control + 0.1%. Uses electronic VARIABLE DISPLACEMENT 
snnentee pene ; eens frequency controller to regulate pump dis- PRESSURE FROM UTILITY MOTOR 
J / — 020000008 main | placement. System pressure is function HYDRAULIC SYSTEM \ 
€ of load. Cc | 
Cf 7 - 
reo 
ALTERNATOR SS —- — 
= FIXED \ a Frequency control +-0.25%. Uses load sensi- 
DISPLACEMENT \ | tive system to match infinitely variable 
MOTOR ~__ electrical load. System pressure is constant, - _—— A 
flow demand is load dependent. RETURN TO UTILITY ia, 
HYDRAULIC SYSTEM RESERVOIR 
ALTERNATOR 








VARIABLE DISPLACEMENT PUMP 





@ Using this “building block” construction, Vickers 
Constant Speed Drives are assembled to exact 
requirements from the abundance of Vickers 
standard and proven components. Practically any 
characteristics you need can be quickly adapted 
to the existing Vickers product mix. These include: 


FREQUENCY CONTROL 
+ 3% with hydraulic control Frequency control + 0.1%. Uses electronic 


+ 0.1% with electronic control (or better if desired) frequency signal to trim hydraulic flow 
control. System pressure is constant 
VERSATILITY es 


1 to 75 hp with standard hardware 
Flexibility of package shape and location 


HIGH EFFICIENCY 
Volumetric efficiency of either pumps or hydraulic 
motors is 96% at 3000 psi. This together with 
optimum matching of components results in very 
high system overall efficiency. 


MINIMUM WEIGHT 
Significant optimization engineering can be 
applied to your system design considerations 
from similar Vickers application experience. 
OVERLOAD CAPACITY 
Depending upon system requirements, overload Frequency control + 3%. Uses hydraulic flow 
capacity of from 120% to 200% can be provided. control only. System pressure is constant. 















































For further information, write for Bulletin A-5234 — 
Frequency control + 34. Uses hydraulic flow 
control to supply single or dual motors de- 
pending upon load variations. System pres- 


sure is constant. 
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crimps to the neck of fittings, giv- 
ing a leak-proof seal even if the 
fitting has a rough finish. Made in 
anodized aluminum, stainless steel, 
or Inconel-X, the seal has been 
tested in hydraulic systems at tem 
peratures from —320 F to 1200 F 
and pressures over 10,000 psi.— 
Navan Products Inc., Los Angeles, 
Calif. 
Circle 504 on Time-Saver Card 


GEAR PUMPS | Cellulose Filter Pack 
|... has high particle retention 
Removes particles to practically 
zero microns with 99.9 percent ef- 
@ MISSILES © SPACECRAFT 


High performance 
hydraulic pumps by 
Eastern are uniquely 
suited to the exacting 
operating require- 
ments demanded in 
the craft of tomorrow. 


Check these Eastern 
gear pump features 
— do they suggest a 
solution to your 
present design 
problem? 
fectiveness. Used on test stands 
Small size: Eastern gear pumps are the smallest, lightest with MIL-H-5606A oil. Holds 100 
made. Airborne servo system pump shown delivers 1.5 to 150 grams of contamination. Will 
gpm @ 1500 psig — measures only 1%” x 1%” x 2%”, not remove additives. Improves 
weighs 9 oz. performance of oils. — Luber-finer 


Wide performance range: pumps available have Inc., Los Angeles, Calif. 
theoretical displacement from .0016 to .0419 cu. in. per Circle $05 on Time-Saver Card 
revolution — flow from .025 to 2.0 gpm, pressures from 

0 to 2000 psig, at speeds to 24,000 rpm. Weights with 


motor range from 1.5 to 8.5 Ibs. 
Compressor Drive Motors 


Unaffected by extreme environments: rugged, : 
reliable Eastern units take loads to 50g in stride — shrug +» With speeds to 22,000 pm 
off temperature differentials to meet MIL specs. 


Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need. 
Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help 
you solve your hydraulic pump or power problems. 
Write for Bulletin 360 — your complete new 

guide to Eastern aviation products. 


Hydraulic power * electronic cooling * refrigeration-type cooling 
pressurization-dehydration * servo-valve hydraulic systems 
- 

EASTERN INDUSTRIES INC. Used on fighter aircraft. Rated 
, ’ 2 hp continuous duty at 3750 rpm 
100 Skiff Street + Hamden, Conn. and 3.5 hp intermittent duty. Volt- 
age 208, 3 phase, 400 cycle. Has 
West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. Continued on page (24 
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in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 


icate ester fluids—in a tempera- 
ture range of —40° to + 500° F, 


LINEAR—specialists in close- 
tolerance molding in all of to- 
day's modern polymers... in 
both fabric reinforced and 
homogeneous materials. 


These are automatic seals. For 
further help, call the LINEAR 
engineer. 


PERFECTION IN RUBBER 


LiINEAP 


LINEAR, Inc, STATE ROAD & LEVICH ST. PHILA 35 Pa 
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COMPONENT 
DATA 


self-contained shroud and 200 cfm 
cooling fan. Mounting flange is 
modified AND-20001. Sizes to 25 
hp also available. Speeds to 22,000 
rpm on 400 cycle. Special units for 
60 cycle. Also used for driving 
hydraulic pumps.—Hoover Electric 
Co., Columbus, Ohio 
Circle 506 on Time-Saver Card 


Air Regulator 
... has 8000 psi proof pressure 


Lightweight, delivers 0 to 5000 
psi constant outlet pressure. For 
laboratory instrumentation or quali- 
fication testing. Low-torque hand 


control, or electric remote con 
trol of outlet pressure. Tempera 
ture range —65 to 275 F with inlet 
pressures to 6500 psi. Positive shut- 
off.—Benbow Mfg. Corp., Culver 
City, Calif. 

Circle $07 on Time-Saver Card 


Solenoid Valve 
is fast acting 


For use with air or nitrogen 
Built for missiles or manned air- 


craft. Valve No. 872458 has an 
operating pressure range of 80 to 
3250 psi and a burst pressure rat- 
ing of 8125 psi. For ambient tem 
65 to 160 F. Operates 
Weight 1.4 


peratures 
on 18 to 30 volts dc 


Ibs. Kesponse time .018 sec.—Wal- 
ter Kidde & Co., Inc., Belleville, 
N., J. 

Circle $08 on Time-Saver Card 


Booster Compressor 
. . « is hydraulically driven 


Model 13457 compresses higit 
pressure gas for testing. Packing 
requires no lubrication, assuring 


contamination-free operation. A 
dual first and second stage gives 
high capacity at 4000 psi. A third 
and fourth stage delivers lower ca- 
pacity at 9000 psi. A 60-hp hy- 
draulic system drives the unit. 
Capacity from 40 to 400 cfm.— 
Haskel Engineering & Supply Co., 
Glendale, Calif. 
Circle $09 on Time-Saver Card 


Air & Oil Actuators 
. are solenoid-controlled 
Very low leakage, even with heli- 
um. Model 106-2 has a pressure 
range of 50 to 750 psi, and a tem- 
perature range of —80 to 275 F 


ad 


> 


Port size AND 10040-4, stroke 1.6 
in., and rod dia 5/16 in. Weight 
1.7 lbs. Other units for pressures 
to 3000 psi and temperatures to 
500 F.—Waldorf Fluid Systems 
Div., Waldorf Instrument Co., 
Huntington Station, N.Y. 
Circle $10 on Time-Saver Card 


O-Rings 

. . » for high temperature 

New compound No. N-304-7 is 
being used for molding O-rings. It 
meets the requirements. of MIL- 
P-25732 (ASG). O-rings have a 
temperature range of —65 to 275 
F. They are made in alk standard 


Continued pn page | 26 


Circle 148 ~ 





GD60 AND 80 SERIES 
GD700 SERIES 


Control gases safely, accurately 


vom VICTOR REGULATORS 


gases with large flow rates, because Victor employs ga 
ilating diaphragm. The result is accurate delivery from 5 to 15,000 p 
olus ability to obtain flows in excess of 
t below shows operating range of standard models 


MAX. OUTLET FEATURES MAX. FLOW 
PS! SCFH 


Yours for the asking 
Take advantage of tor 


rience with hiot 





Vv IcCIOR EQUIPMENT ‘COMPANY 


a for regulators 





Circle 51 on Time-Saver Card 


COMPACT 


re 
actual size 
$27.20 list 


} Weighs only 4 ounces 
Re 


¥ i 
Tamperproof differential adj&stment from 10 to 2000 psi 


Manufacturers representatives’ inquiries invited 


FISHER CONTROLS, INC. 


1928 Lincoln Blvd. « Santa Monica, California 


tiny holes assure 
pressure tight seals 


United's exclusive 
patented feature 


balance the interior and exterior pressures 
in order that the ring may respond to vari- 
ation in deflection of the sealing surfaces 
with a natural resilience uninhibited by the 
external pressure 








In metal-to-metal applications, self-ener- 
gized metallic O-rings are capable of 
forming positive, permanent, non-corro- 

Sive, Static seals under extreme tempera- 
tures from 321°F. to 1800°F., and 
under pressures equal to ultimate com- 

pression stress of the metal itself. Avail- 
please able in various metals and finishes, %” 
dia. to any size or configuration. United 
also makes non-vented and pressure-filled 
O-rings; and wire and brazing O-rings. 





Write for free 22 
page booklet (on 


your letterhead 


PATENTS 2.809.269; *2,.837, 360 
UNITED METALLIC ~ mine CORP. 
Divoion ef Unted Airerolt-Qrothecie, tak 


rcle 140 on Time-Saver Card 


| 
United's exclusive, patented* self-ener- 
gized metallic O-rings have tiny holes in 
the hollow ring wall. The holes are to 
if 


AVIATION 
COMPONENT 
DATA 


sizes. For military aircraft they are 
made in MS28775 series in bonded 
stock packages.—Parker Seal Co., 


| Division of Parker-Hannifin Corp., 
| Cleveland, Ohio. 
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Thermal Relief Valve 
- « « weighs 6 oz 


Model EA-1225 is qualified and 
--mo) AN6245B4 and MIL-V- 
5527A. Temperature range —65 to 
400 F, with pressures to 4100 psi 
Maximum flow 1 cu in. per min. 
To qualify, valve was subjected to 
6150 psi at 400 F, and cycled 
10,000 times.—Electrol Inc., King 
ston, N. Y. 

Circle $12 on Time-Saver Card 


Reyulating Valve 
. « pressurizes fuel tank 


Keeps constant pressure in line 
or tank while fuel is being used 
Can be used in accumulators, pis- 
ton actuators, or as a constant pres 


sure source. Valve has built-in pres- 
sure relief, and reverse check. 
Weight 0.15 lb. Temperature range 
—65 to 300 F. Inlet pressure range 
15 to 70 psi. Made in 3/8-in. line 
size.—Aero Supply Mfg. Co., Inc 

Corry, Pa. 

Circle 513 on Time-Saver Card 


O-Ring Compound 
. has low compression set 
Developed for Skydrol 500 and 
Skydrol 7000. Gives good servic 





with any phosphate ester base hy- 
draulic fluid. Features low com- 
pression set and resistance to swell- 
ing and deterioration. Identified as 
9078D, it gives increased life un- 


| der severe service conditions.—Pre- 
| cision Rubber Products Co., Day- 
| ton, Ohio. 


Circle $514 on Time-Saver Card 
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ground 





support 


sae gr gore NEP and 
gece .00n # J 
« Model test 
ES4-KM2 
ONE-WAY © JF ores 
eee size 4 
equipment 
IMPULSE SWITCH | tiie 
} 


simplifies sequencing circuits ness it > a, 


* Eliminates Interlocking Switches 
and Complicated Actuating Dogs 
* Exclusive one-way actuator sends 
electrical pulse when depressed, B. amps, 125y AC 
then opens circuit. No pulse on our models avail- 
actuator return. ‘ pn ay ~~ e FREE-FLOW CHECK VALVES 
~s s fro ; ory 
* Gives More Dependable Opera- to 3/8”. = No leakage 3000 psi Very 
tion — replaces complicated COM- Described in Data furnished to open at 4 to 35 
trols Sheet ESF-3 
— psi. Brass, stainless steel, or 
* Lowers Cost of Control Circuits— aluminum alloy. %" to 2° 
fewer switches required pipe or tube. Temp. range 


*% Faster Automatic Operation — 65° to 200°F 


closer sequencing possible 19°° 
RELIEF VALVES 


Quick unloading, smooth operation. Guided 


te 
0 plus 25¢ shipping shut-off piston with stainless steel or Nylon 
gee Write for seat. Pressure range to 4000 psi. Brass, alumi 


low pressure drop. Can be 


Quantity num alloy, or stainless 
Discounts steel. ',” to 44” pipe or 
tube. Temp. range to 
400°F 


ELECTRO-SNAP CORPORATION 


4224 W. Lake St., Chicago 24, Ill. 
HAND PUMP 


For hydraulic applications on 
missile carrier and support 
equipment. Double-acting. 2 
cu. in. displacement per cycle 
1000 psi. working pressure 














. Aluminum alloy body, stain 

First choice of the rocket less steel trim. -65° to 160°F 
and missile industry... LEVELATOR VALVE 

For automatically maintain 

ing height and level condition 

ad in any vehicle with air spring 

Three superlative Marsh products snetehid + Baer agin se ws 

are widely used and approved by in transit, and off-level posi 

.. F 2 tion while standing. Appli 

the aircraft and missile industry: aihiin ts tetetinn Rite tales. 
carriers, cranes, et« 


Pressure Gauges... 

MARSH 9 LO-TORQ SELECTOR VALVES 
because they combine the most advanced Smooth, easy operation, with low 
features ever found in pressure, vacuum and 
compound gauges. There is a Marsh Gauge | 0 to 6000 psi. Bronze, steel, or aluminum 


turning 
| torque because of pressure balancing design 
for every conceivable application alloy. ',” to 2” pipe or tube. 2, 3, 4 ports 
MARSH Needle Throttling Vaives... | || | 
because they are guaranteed to give micro- | : 
meter regulation at HIGH pressures U DUAL HAND 

pressure up to 10,000 psi—and any temper- PUMP 

ature up to 500° F. pumps, 2 relief valves, and 


1 2 needle shut-off valves, com 

MARSH Dial Thermometers... pactly manifolded for elevat 

. ng hanisms hydraul 

because they offer the precision and accu- ing mechanisms, hydrauli 

. applications on ground sup 

racy a precision industry demands. Most port equipment, etc. Alumi 

complete line; wide temperature ranges, dial num alloy body, stainless steel 
sizes, patterns, finishes trim. -65° to 160°F 


All Marsh products available with AND threads Distributors in principal cities coast to coast 


O MARSH ~ 


RELIEF SELECTOR GLOBE NEEDLE 
MARSH INSTRUMENT CO, Soles Affilicte of Jas. P. Marsh Corp Dept. 18, Skokie, i. 


CHECK 
. L REPUBLIC MANUFACTURING CO. 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta, 


Conada. Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas | 15655 BROOKPARK ROAD «+ CLEVELAND 35 OHIO 














Circle 91 on Time-Saver Card Circle 118 on Time-Saver Card 
March, 1959 





ge 


AVIATION —~ 
COMPONENT, 


: i. f ‘if 4 
ree: Bera , 


Brake Lock-out Valve 
. weighs less than I Ib 


Pressure operated, accurate se- 
quencing, and zero leakage. Built- 


in thermal relief and _ pressure 
check valve. Pilot pressure can be 
air or hydraulic fluid Operating 
pressures to 4000 psi and tempera- 
tures to 260 F.—Conair, Inc., Glen- 
dale, Calif 

Circle 515 on Time-Saver Card 


OP (pressures REQUIRED) 


Pressure Gages 
. . have no linkage 


4 helically wound bourdon tube 
directly connected to the pressure 
source is the only moving part 
Pressure in the tube causes it to 
unwind, sweeping pointer at the 
other end across the dial. No link 
age to wear. Pressure ranges to 
50,000 psi. Complete specifications 
available in 8-page catalog.—Glass- 
co Instrument Co., Pasadena, Calif 

Circle $16 on Time-Saver Card 


| Air Pump 
. » « needs no lubrication 


Has minimum life of 1000 hours 
under continuous duty. Operating 
temperature range —65 to 200 F. 
Capacity .025 ppm at 30 psi abso- 


REQUEST BULLETIN #59-125 
Te ental Ur aus tone: Doom Sean 
RELIEF VALVE OPENS! A ; 
THE FILTER ACTUATES A SIGNAL... THEN, OU" SANS Rerteiat 
A STANDBY SECONDARY FILTER ELEMENT >, Vc) xsao. ENGL 
GOES INTO OPERATION. THERE’S STILL cca COMPANY IN THE 
‘TIME TO COMPLETE THE MISSION AND cast... Garrett MFG, CORP. 
MAKE A SAFE RETURN. IN CANADA. 


A NEW Development Of The . @ lute, with 7 in. Hg inlet pressure 
~-<ERO- a Fully enclosed %-hp, 400 cycle, 3 
Ss AERO SUPPLY M CO. INC.. phase, 208-volt, fan cooled motor 


Zz CORRY, PENNSYL ANIA ty; ’ Weight 8.75 lbs.—Great Lakes 


il ce a Manufacturing Co Cleveland 
FLECTRO-MECHANICAL DEVICES - ENGINEERED FLUID CONTROL SYSTEMS + PRECISION MANUFACTURING Ohio 
Circle 517 on Time-Saver Card 
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PRIZE PAPER CONTEST 


SPONSORED BY 


Articles about: 
HYDRAULIC AND PNEUMATIC 
SYSTEMS AND COMPONENTS 


DESIGN + APPLICATION + MAINTENANCE 


FIRST PRIZE $500 
SECOND PRIZE $300 
THIRD PRIZE $200 
4th to 7th PRIZES, EACH $100 


All prize papers will be published in APPLIED HYDRAULICS & 
PNEUMATICS Magazine. Papers receiving honorable mention awards will 
also be published during 1960 and paid for at regular rates 


CONTEST CLOSES JULY 1, 1959 


Committee of Judges: 


S. H. Durbin, Associate Chief Engineer, E. W. Bliss Company 


O. S. Perkins, Engineer-in-Charge, Hydraulic Crane Division, Bucyrus-Erie 
Company 
C. H. Cannon, Mechanical Systems Engineer, Lockheed Aircraft Corp 


oHydraulics 
«Pneumatics 


An Industrial Publishing Corporation Magatine 


812 HURON ROAD, CLEVELAND 15, OHIO 


To Receive A Contest Rules Booklet Circle 240 On Time-Saver Card 
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Pneu-Trol TiME DELAY 
YOU NAME CONTROL SWITCH |= 
THE APPLICATION... . Gives Cylinder —~oa 
Applications Greater en 
ly 


ASHCROFT ' Efficiency Accuracy (fy. 
...-Wider Use! a dl 
GAUGES | “te ora Mond © Holds Cylinder dwell accurately to fraction 
Weerry Tastes of second. @ Automatically re-sets. 


MEET EVERY REQUIREMENT © Simple, Compact, Rugged. 
You can hold any motion or operation con- 


trolled or actuated by air or hydraulic cyl- 
inders at a positive stop ~ — oe of the 
100 + s me As roft has s stroke for %& to 60 seconds in to 1 ratios 
100 years the name Ashcroft has stood for with Pneu-Trol Time Delay Control Switches. 
ed pressure gauge research, design and Simple in design with positive hydraulic tim- 
DH ng the onsti r chang y anc ing action ... compact and easily mounted 
os, Sting ne constantly ch anging and on the machine or fixture, Pneu Trol 
all industrial users, we have combined Switches are providing millions of trouble- 
the highest degree of accuracy and free actuations in solenoid-operated cylinder 
: — : applications of every type. Positive, con- 
every pe of installation. You can trolled time dwell permits wider use of air 
ng from 2” through 24 pressures or hydraulic power in automatic operations, 
fess 10.000 increases accuracy of work by insuring split 
few ounces up to 100, ae «a< second accuracy of 
ervice demands the dwell. Available : 
with 5 actuating lever — fh 
f Ashcroft Gauges. Each class has linkages as shown 


uited to the applications for —_— Se 5 
to provide dwel! ~ 
ot end of power 7 Pe 


ges built. High- A stroke of single sctuams - 
- chon, spring r 
them ideal for the VY. ¢ — pot rg = 
times their original 


Peete PNEU-TROL, INC. 


ged iCss af id 
ae | 1 oF AUTO-PONENTS, INC. 


ure, vacuum or 

d high ranges 2919 W. Grant Street - Bellwood, (Chicago Suburb) IIlinois 
gauges for small 

pumps, and for 


sure, vacuum and 








5,000 + MILES OF SPINNING STEEL 
* Gauges are Maxisafe™ pou BALLOU SCL LS 21 


hemical and special applica- 

ariety of gauge testers. Get all the 

heroft Gauges are the best investment 
Catalog 200B 


Quality Quality Gauge Quality Gauge 
N No. 1 


1056 f No. 1000 for 

rau resse small equipment 

No leakage in 1,300 hours, as a 3/8” dia. impeller 
insert revolves at 3,600 rpm, against a KARAK grade 
W126-5 Seal, while pumping a highly caustic solution 


SPECIFY KARAK W126-5 SEALS whenever “difficult” 

solutions are pumped: acids, caustics, ketones, halogens, the 

SI alcohols, aromatics, carbon tet, freon, etc. Its special qualities 

resist erosion and rapid wear ordinarily caused when strong 

Vibration-Resistant Duplex Gauge solutions act upon other carbon-graphites by loosening the 
buge No. 112 1038 A. Indicates bond, freeing carbon and graphite particles 


juty gearle two pressures on dial 
SPECIFY KARAK W126-5 SEALS whenever the mating 
face is Hastalloy C or D; cast iron; brass; stainless steels 303, 
310, 416, 420; hard chrome plate; Inconel; Monel; Stellite 12, 
MAXWELL ASHCROFT PRESSURE GAUGES another carbon-graphite, or a ceramic. (Ceramics quickly gath- 
er carbon-graphite and become excellent bearing surfaces.) 
A product of Request new, FREE pl KARAK technical brochure 


MANNING, MAXWELL & MOORE, INC. 
CARBON COMPANY 


12508 Berea Rd., Dept. 287, Cleveland 11, Ohio 
Circle 105 on Time-Saver Card 
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Stratford, Connecticut 
nada, Lid., Galt, Ontario 















NEW A D E gheliability in Your 
Hydraulic Systems 


me 


PRODUCTS 








LEVER-OPERATED VALVE BETTER MACHINE CONTROL... 
++ + #8 streamline thin’ | | FOR BETTER MACHINE PERFORMANCE 


Designation: Slim Line 









Features: Easily mounted, even in 
limited spaces Milled from solid | 
tluminum bar stock. Chambers 











formed with metal spacers held rig 
idly in metal-to-metal end abut- | PILOT OR SOLENOID 

OPERATED VALVES 
ment. Suited for 









air, oil or water 








DIRECTIONAL 
CONTROL VALVES 







VOLUME (FLOW) 
CONTROL VALVES 











GEAR-TYPE 
HYDRAULIC PUMPS 





New Industrial Gear Type Hydraulic Pumps with capacities from 
¥4 to 35 GPM at pressures to 1500 PSI and speeds to 3600 RPM. 











The diagrams show but two of innumer- 









» able circuits and systems where these 
Pressures to 125 psi. Temperatures : ; DISTRIBUTORS: 
> - versatile pumps and control valves can be . 
to 150 F and available tapped for - a Soca. sap ARIZONA 
. used to advantage. Air-Draulics Company 
either % or % inch pipe connection. Seae W. Sou Ave... Preenie 
CALIFORNIA 





Calpacific Equipment Co 

50 Hawthorne St., San Francisco 5 

Tegien Engineering Co., inc 

1942 Huntington Dr., So. Pasadena 
COLORADO 

E. C. Wild Company 

695 So. Garfield St.. Denver 9 
CONNECTICUT 

Air & Hydraulic Engineering Co., in 

96A Howe St.. New Haven 


Specifications: Sides counterbored 






134 inch in diameter, and .055 inch 
deep. Machined for an O-ring and 
prov ided with four through holes, 









permitting valves to be manifolded 







together in any of four 90° angle W y ILLINOIS 
positions Diagram illustrates typical circuit showing control atching Engineering 
‘ . . 3242 Broadway, Brookfield 
of cylinder. INDIANA 
Neff Engineering Company 
Washington Ave, Evansville 






2339 Crescent Ave, Ft. Wayne 3 







‘ > 311 on Time-Saver Card ee diemeiintion a if exe. oTo 6101 aa ae Indianapo 
1] —_" “ SETT 
ope | KK ] piety ~ mpany 
FILTER ht | 53 state St. Boston 
je 4 t_¢ a * 340 Main St.. Worcester 
. . . has monel screen AY! At ~~ SE Ae. mcmenss 






REVEF va .~ 





Features: Protects hydraulic valves 
and flow-meters. Quic k-couplers on 


we fi J 
a a “PR new CONTROL. sto shat 





Diagram illustrates ical circuit showing control som 
inlet and outlet enable the opera of hydraulic motor. yp 9 iguanas 
















tor to qui kly clean the filter el Edina Branch, Minnea 
MISSOURI 
° ° ° . Corby Supply mpa 
For metal working machines, industrial equipment, 3942 W. Pine Bivd 
aa» farm machinery, construction equipment, motor 4) re 
y ow vehicles and marine applications... Specify Ape! OS Madsen St... Nechoneses 
> * . ° . NEW YORK 
Precision-Engineered Hydraulics for every mechan- Tr State Supply 
. . ° ° ¢ tone Ave., Brooklyn 33 
ical operation in every industry. onio 
’ ° ° 7. ° ndustrial Air & Mydrau 
Complete engineering specifications are available Equipment Compar 
308 E. Front St., Perrysburg 
upon request. adenine 
1900 E Ave evelar 
ment and use again. Elements will 8 : ' OREGON 
& Ray Bobdbs Air Drau 
withstand 150 psi differential 218 S.E. 12th Ave., Portiand 14 
PENNSYLVANIA 






Airline Equipment C 
WILE Hu ng Park Ave. Phila 


Frank T Donnelley mpany 
PRECISION sei 
RHODE ISLAND 


ar 


PRODUCTS pag 
WASHINGTON 
Ray 


Specifications: Made 20 to 700 
mesh. Pressures to 300 psi temper- 











itures to 450 | Bronze steel. or 





316 stainle Ss steel as required. 














Bobbs Air-Draulics inc., Seattle 
A DIVISION OF GENERAL METALS CORPORATION WISCONSIN 
Neff Engineering Company 
Circle 312 on Time-Saver Card Eee ce, ON eenanen we 
waukee | 





1444 WASHINGTON AVENUE, HUNTINGTON 4, WEST VIRGINIA 
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3000 PS! a 


MAXIMUM QUALITY 
MINIMUM COST 


EeGTO 


Save Weight—Space—Cost 
Check these advantages: 


COMPARE PRICE AND DELIVERY 


1| equipment or replace 


ete line of high 
and pneu 


lers and check 


WRITE FOR FREE BULLETIN 


No. 554-18 


—Baunine 


? So. 9th St., Lincoln, Nebraska 
Circle 26 on Time-Saver Card 
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SERVO VALVE 
» « « to 3000 psi 


Designation: Model A27 
Features: 
high reliability and fast response 
required in fluid power drives of 
numerical and template controlled 
machine tools 


Meets requirements of 


Specifications: Rated flow 
gpm. For operating pressures 
3000 psi 


Circle 313 on Time-Saver Card 


REMOTE FILLER 


. saves maintenance time 


Features: Permits quick filling of 
lubricator bowls without interfer- 
ing with production. Uses button- 


head fitting for installation on 


either side of lubricator body. But 
ton-head coupler is mounted on 
end of a rigid extension of oil de- 
livery line. Using lubricator body 
flange as guide, these two fittings 


are easily engaged. Oil from port- 
able hand pump sent through de 
livery line into bowl 


Circle 314 on Time-Saver Card 


QUICK-CONNECT FITTING 
- » « has unique shutoff 


Designation: Swagelok 


a> ee: 


CLOSED 


C-5 


OPEN 


Features: Instant-acting seals in 
both parts of unit. No pressure loss 
from either end of line when fit- 
ting is disconnected. Easy straight 
line fingertip pull or push action 
assures vacuum-tight seal. Fitting 
used with portable equipment 
Specifications: Sizes “4 to ** inch 
OD tube in steel, stainless steel 
ind brass. Buna “N” O-rings. 
rd Fitting 
veland, Ohio 
Circle 315 on Time-Saver Card 


HYDRAULIC POWER UNITS 
. « « in kit form 


Designation: Denasco-Kit 

Features: Heavy-duty unit in kit 
form for do-it-yourself assembly. 
No drilling, tapping, cutting or 


welding required. Follow _ illus- 


trated instructions for assembly 
Operation and maintenance man- 
ual, circuit diagram with each unit 
Specifications: Up to 28 gpm with 
pressures to 3000 psi. Over 150 
models. Extra-large oil reservoirs, 
protected internally with  oil-re- 
sistant enamel. 
skland. Calif 
Circle 316 on Time-Saver Card 
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UNS SS a 
TIME-SAVER CARDS... 


... for more information on 
advertised products, new 
components, useful literature, 
etc. Just circle item number 
and drop in the mail. 


New Products 


Descriptions start eon page 56 


Mig 


Ww 


fg > 

Sresen Mfg. Co 

NIK vA . 
nclair-Collins Vaive 

. K vA ¥ » 

Den c n 
enison Engineering Div 
RA ~ RING 


The Rosaen C 


Barkscaie Vaives 








ee eee a ee 


ceive 


ed or 


free 


informati 


I 


advertised 





No postege 
stamp necessary } 
f mailed in the 
United States 


oS 





First Class Permit No. 8066 Cleveland, O. 








POSTAGE WILL BE PAID BY 


LIED HYDRAULICS & PNEUMATICS 


Smit 
arr ic 


0 


812 Huron Road 


Cleveland 15, Ohio 


No postage 
\stamp necessary 
dif mailed in the 


United States 














HYDRAULICS & PNEUMATICS 


A 


812 Huron Road 


Cleveiana [5 Ohio 


ailed 
ted States 











HYDRAULICS & PNEUMATICS 


R« 


USE ONE OF THESE 
TIME-SAVER CARDS... 


... for more information on 
advertised products, new 
components, useful literature, 
etc. Just circle item number 
and drop in the mail. 


Useful Literature 


Descriptions start on page 62 
Spencer Mycrauiic’s inc 


The Oilgear Co 

£OTOR R VA 

United Mycrauiics, inc 

MINIA t 

Unimax Switch Div 
OPW-Jorden 

AIR-LINE F R 
Perfecting Service Co 

Cc ’ TIONER 


Mayhew Products Co 
ETAILED FASTENER LINE L 
Standard Pressed Stee! Co 

MAN TER 
King Engineering Corp 
Halogen Insulator & Seal Corp 
PANEL FABRICA i TE N 
Petch Mfg. C 
EORG 
H. K. Porter Co 
RED N vA , 
Atlas Vaive Co 
Servocontrol, Div. o 
AN AIR K 
Van Products Co 
ALT a 


Syntron ¢ 


A Mie 
2 


Reliance Electric & Eng 


Aviation Component Data 


Descriptions start on page 120 
DRA - ‘ . 
Pesco Products Div., Borg-Warne 
M. C. Mfg. C 
E N 8 
Dow Corning Corp 
* K 4 
Airaterra 
TAT P 
Navan Pr 


AiR & A 
Waldorf Fluid § 
Co 


Ale , 
Great Lakes Mfg. Co 





All components mounted 
outside tank for easy access 


: Easily read accurate fluid 
Standard mount electri . level indicator 
motors of your choice. Ne ; 
specials required 


You save money 


Separate mounting 
plate insures correct 


alignment and max 
Large removable covers 


venient cleaning. ‘Filler 
Cap’ end cover can be 
located at either end 
of tank 


applying Hydraulics =; / 


and time imum pump life oe Talk aa tie cae 


when you buy the... 


ICKERS package ... 


. Side ‘extensions support 

instead of parts tank above floor, providing 
« 7 ‘ 

complete air circulation for 

maximum heat rejection 





niet strainers can be re- 
moved and cleaned without 
necting components 


ire piping 


Vickers Custom Built Power Packa je C plete : 
factory pretested ready to connect and operate 








You save time and expense of design, 








layout, multiple purchasing, and assembly 
when you buy the Vickers package. You 
are assured of component compatibility 
and Vickers undivided responsibility and 


guarantee for the entire hydraulic package. 


A Vickers Custom Built Hydraulic Power 
Package is a “‘complete unit” 

factory pretested, ready for you to connect 
and operate. Designed and professionally 
built to your specifications. 


These parts are required to build the Power Package shown above. Pur 

chasing the complete package from Vickers saves you the time and cost of 
Call in a Vickers Application Engineer design, assembly, and testing. It also assures the most suitable unit for your 
or write for Bulletin 5001B. particular requirements. 


neering ¢ ATLANTA e« CHICAGO*® e CINCINNATI e CLEVE 

VICKERS INCORPORATED TRON RAPIDS + WOUSTOR » INDIANAPOLIS +1 
DIVISION OF SPERRY RAND CORPORATION Sani. a5. cueseemiennn ieee aienen a meee 
Machinery Hydraulics Division 


ADMINISTRATIVE and ENGINEERING CENTER 


Department va74 ° Detroit 32, Michigan 


RTLAND, ORE. e ROCHESTER ¢ ROCKFORD « SAN FRANCISCO 
EATTLE* e ST. LOUIS e TULSA © WORCESTER e Factories als 


ein Canada ker perry of da 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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NEW 
PRODUCTS 


MECHANICAL SEAL 


. is dry-running 


Designation: Spec. PS-113 

Features: Operates with two spe 

cially treated carbon faces running 

igainst each other. Minimum heat 
d friction 


Specifications: Pressure to 150 psi, 

temperatures to 600 F, surface 

speeds to 12,000 fpm with lubrica 

tion intermittent or none at all 
-_* 
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SUMP FILTER 
. . » has molded end seals 
Features: Resulting design based 


on nationwide study. Molded end 
seals made from specially formu- 


CARDWELL STANDARD 
HYDRAULIC POWER UNIT 





SEVERAL HUNDRED POSSIBILITIES! Now, from one Cardwell 
Catalog, you can specify a “tailored-to-fit’’ Hydraulic Power Unit 
from a combination of Cardwell standard parts 


WRITE TODAY for this catalog which describes the new Cardwell 


Hydraulic Program in detail 


and price sheets 


including drawings, specifications 


DEALERS and DISTRIBUTORS will want this new program, too! 
One catalog gives you a complete line of Standard Hydraulic 


Power Units. Write or phone 


Sha 


ARDWELL MACHINE COMPANY 


Franklin at 19th St., Richmond 11, Virginia « Phone Milton 4-4593 
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lated plastic. Impervious to all 
synthetic oils to 300 F. One-piece 
construction eliminates _ replace- 
ment parts. Exclusive radial fin 


cartridge available in 60 or 100 
monel mesh screen. 


Specifications: Eight standard 
sizes. Capacities 5 to 100 gpm. 
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LONG LIFE SOLENOIDS 
. - . decrease wear 


Designation: Long Life 


Features: Designed for 100 million 
or more operations. Utilizes ma 
chine tool type bearing as a plunger 
guide. Decreases wear by preci 
sion fit of guide and plunge: 


: - 
on Time-Saver Card 
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TUBE FITTING 
... is self-flaring 
Features: Employs hardened steel 


sleeve to press the tube into the 
contoured body to form a flare as 


fitting is tightened. This forms a 
pressure-tight seal on OD and ID 


APPLIED HYDRAULICS & PNEUMATICS 





of tube. Excess vibration is ab- 
sorbed by a slotted skirt on rear of 
sleeve 

Specifications: Available in sizes 
to 2 inches and all common styles. 
In steel, stainless steel, brass and 


aluminum 
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PLUG VALVE 
... for vacuum to 150 psi 


Designation: 9200 Series 


Features: Handle operated Ope ns 
ind closes against pressure with 


little effort. Use of three O-rings 
eliminates adjusting nuts and 
springs. Permits long maintenance- 
free service life 

Specifications: Sizes ‘s, ‘4, 2 
inch in brass. Stainless steel, “% 


La 34 


inch. 
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4-WAY AIR VALVE 
- » . is compact 


Features: Dual-seal. Direct opera 
tion, shorter stroke, fast response 
Increased rated capacities by circu 
lar-flow design. Only 3 of 11 parts 
nove, reducing fatigue failure and 
maintenance Add - a-unit inter- 


changeable manifold bases permit 
grouping of 2 to 10 valves. Utilizes 
MACsolenoid 

Specifications: One-third size and 
weight of most *s inch valves. In 
%4, 38 and '% inch port sizes 


Circle 322 on Time-Saver Card 
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LON PRESSURE TUBING 


You more 


You can flex it, twist it, bend it. In fact, 
you can shape CHEMISEAL Nylon Pressure Tub- 
ing into practically any contour. Think what 
this means to you in design freedom and 


versatility! 


{ Superior Design Material, CHemiseAL 
Nylon Pressure Tubing is unaffected by oils, 
alkalies, hydraulic fluids, and many solvents 
that tend to corrode metal. It resists vibra- 
tional fatigue, abrasion, impact . . . withstands 
temperatures from —60° F. to +180° F. (can 
be heat stabilized for 300° F.) . . . available in 
1000 and 2500 psi. grades, conforming to J.L.C. 
specifications. Diameters from 1” O.D. up, 


depending on customer needs, 


Typical applications are liydraulic and pneu- 
matic systems, pressure lubrication lines, oil 
and fuel lines, vacuum system connections, 


food and chemical processing lines. Find out 


‘how Cuemiseat Nylon Pressure Tubing can 


you; contact one of The Garlock Packing 


“~~ Palmyra, New York 


asket Pasties Duision of 
GARLOC HK 
Circle 141 on Time-Saver Card 
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OOOO LA , PRESSURE GAGE 
: ; NEW . . . has solid front 


PRODUCTS Designation: Safe-T-Case Gage 


Features: Solid metal front plate 
SOLENOID VALVE 
. . . for fast cycling 


forms partition between dial and 
WYTIXTEOD xi 
a Features: Still going after 100 mil 
lion cycles. Water-proof coils have 
47-page catalog been added to all Crescent 4-way 
illustrating complete valves No lag. opens and closes 


line of . 
instantly. Continuous operation at 


— AIR CYLINDERS, 

BEFORE AIR VALVES, 

NEXT AIR CLAMPS, 

TUESDAY DIAL FEED ‘ y 
TABLES 


| tube. Designed to divert burst 

LLEN IR force backwards, away from oper 

} ator, escaping by deforming back 

cover plate. Back plate, which 
covers entire rear of unit, can be 
forced open by 3 psi minimum 
Plate held by threaded screw as 
ALLENAIR CORP safeguard against sudden high 


225 East 2nd Street, Mineola, N. Y. 600 cycles per minute Low power pressure surge. 
consumption, only 0.5 amps inrush 


and 0.16 amps holding. 





The cylinder of “distinction” shown above 
is a Factory Reject. Only straight rods 


available 


N eae ; 
aa Specifications: Sizes 4% and 6 inch 


Company . 
dials. Can measure pressures up 

Address , > 
' to 20,000 psi to guaranteed accu- 


Circle 323 on Time-Saver Card racy of plus or minus % of 1% of 


new protection 


for manometers 
. « « THEN USE 
2 RU-PLARE 
QUICK COUPLERS 
AND NIPPLES 





Chemiquip s 


ERCURECEIVE a 


line turbulance and pressure 


Guards against loss of 
valuable mercury drop. 
Prevents transmission of 
surges and pulsations to Heavy Duty construction—light in weight—easily 
instrument ane ire . wot dine ales om ‘“ 
@ hemes eumente |4Geemeee repaired—competitively priced. 
readings | . i = 
@ Equilibrium at average Stocked in Sleeve Type series (as illustrated) in 
pressure in seconds sizes %” to 1 or Push Type series in sizes 
Specially designed by the makers 1%” to I, . 
of the famous CHEMIQUIP Pres 
sure Snubbers, the MERCU Specialty couplers available for oxygen, acetylene, 
RECEIVER holds mercury within fre oe , i ates z " " = niin, : 
the manometer at pressures reon, ammonia, oll, steam, anc ow pressure gas 
p to 30 psi. Should the pres | . . 
sure ever exceed 30 psi, mercury Interchange couplers and nipples, in both Sleeve 


is trapped in the MERCURE [ype and Push Type for most competitive makes. 
CEIVER. Also acts as a pressure Mercureceivers installed ‘ 
snubber. Operates up to a max on open end on both ends 


imum of 3000 psi on manometers of absolute of differential — 
up to 45”. Furnished in moly manometer manometer Send for Free Descriptive Catalog Page 


| h nl | . 
steel win stelniees ee! ene Write today for detailed 


fittings, or in all stainless steel 
for corrosive conditions Mercureceiver Bulletin BW-741 
sane oP INC. 
CH CS New York 3, N. Y 
. 


GRamercy 7-3772 
888 — 92nd AVENUE OAKLAND 3, CALIFORNIA 
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full-scale range. Connections to 
gage are % inch male NPT up te 
and including 1000 psi and % inch 
male NPT over 1000 psi. A 9/16 
inch fitting also available. 
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THREE-WAY VALVE 
. .. has nylon seat 


Designation: S\-54 Series 


Features: Nylon seat and_ port 
threads. Needs no compound clue 


to Dryseal threads. Severe vibra 
tion won't loosen. Non-corrosive 
Hard chrome-plated plunger good 
for millions of cycles. Shock-re- 
sistant. Made in standard ac and 


de voltages 
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BLOCK PANEL 
. . reduces back piping 


Features: Leak-proof mounting pad 
piping connections Subplates have 


pressure, return and drain lines 


manifolded vertically within block 
Continuous passage from block to 
block, sealed by O-ring at each in 
terface placed axially 
through these fluid passages with 
terminal fittings that either plug or 
allow fluid line connections to in 
ternal manifold 


Tie rods 


March, 1959 


Specifications: Passage area cap- 
able of handling 30 gpm of 150 
SSU_ hydraulic oil. 
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THREE-WAY AIR VALVE 
. . . pilot or solenoid 


Features: Pilot head or solenoid 
chamber uses same base. Fast 
conversion made by removing and 
replacing four cap screws connect- 
ing head to base. Easy change from 
NO to NC. Only four working 


parts. Valves are easily mounted. 
Poppet-type design of both valves 


pe rmits maximum an passace 
Specifications: From 20 to 150 psi 
operating pressure Voltages are 


Continued on next page 


it's Lassman for unusual 


HEAVY-DUTY EQUIPMENT 


Trunnion Type Hydraulic 


Cylinders with balanced 
swivel pipe connections. . . 
no hoses required. Trun- 
nions, cast integral with 
head; bronze bushed pedes- 
tal bearings furnished. Tie 
rod or flanged cylinder 
barrel. 


Valves standard or 
special types like this 8” pilot 
operated check valve for 
5000 psi water service. 


Pump Units and complete 


hydraulic control systems 


carefully engineered for the 
specific application. 


And we also design and 
build hydraulically operated 
machines including car 
dumpers, hydrostatic testing 
units, dead weight accumu- 
lators and special purpose 
presses. 


Cluakily EQUIPMENT for Quality PERFORMANCE 
BENJAMIN LASSMAN & SON soutes.ctenshaw. px 
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NEW 
PRODUCTS 


dome-end casting stronger, requires 
less metal, lighter and less expen 
sive 


TIMER MAINSPRING 
. . is unbreakable 


Designation: Mark-Time 


Specifications: Sizes 15 to 7500 cu 
in. tor pressures up to 2000 psi 
Higher pressure units and large: 
sizes made to order. 


Features: Uses special steel alloy 
Combines strength, corrosive re 
sistence, and long life. Tensile 


12, 110, 220 and 440. Thread : 
strength exceeds 200,000 psi even 


sizes from “% to 1 inch on both 
alves. Pilot valve only 3% inches ; 
Circle 328 on Time-Saver Card 


high 


Circle 327 on Time-Saver Card DISPOSABLE 


ACCUMULATOR 


TWO-PART ACCUMULATOR . absorbs shock 


. absorbs line shock , : : 
Designation: Geerolator 


Features: Lightweight. Can be in- 
stalled on present lift trucks and 
bucket loaders with ease. Helps 


Designation: SpeeCo Accumulator 


under abnormally hot, cold, and 
reduce maintenance and replace corrosive operating conditions. 
ment costs. Designed for working KA 

pressure ot 2000 ps1, proot pres 
sure 4000 psi, and burst pressure, 
6000 psi. Comes charged with in 


ert nitrogen gas, ICC approved for 
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PLUNGER PUMP 
. is versatile 


shipment. 


Features: Absorbs line shock, r Specifications: Quart size has 4% 
duces pressure peaks, smooths out inch diameter, 11% inch length 
effective 
booster in storing hydraulic energy 1 


Designation: TX-10 


Features: High output and low 
ost. Reduces inlet losses which re- 


pump pulsations An Gallon size has 6% inch diameter 
inch le ngth 

Easily installed quick maintenance 

rubber barrier ordinary f duce volumetric clearance in its 


Circle 329 on Time-Saver Card Huid evlinder Inlet valves flow 


Irie ypensive 
ily only repair needed. Stre unlined 


AIR-MITE cvuincers 


AIR 

& 

OIL 
CYLINDERS 


Elmer Heiser has written this valuable cyl- 
inder handbook which tells about types, 
cushions, how to order, proper porting, 
correct sizing, packings, and efficient in- 


QUALITY FEATURES: 


] Ground and polished 


. eee , 
Arr-Mrrte Cylinders—made in Single steel ram 


or Double Acting Series, in 4 mount- 
ing types, are high quality cylinders 
at a low price. Simple, rugged design 
and compact construction give them 
long life, permit easy mounting on 
jigs, fixtures, tools, or machines 
Used wherever power holding, push- 
ing, pulling, or lifting is required, 
Am-Mrre Cylinders will meet your 
most exacting requirements of de- 
pendability and long life. Write for 
complete catalog and prices. 


AR SM IN 
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Brass, true-bore 
cylinders 


3 High strength 
aluminum alloy 
cylinder heads 


stallation methods. 


Its full of application ideas. 


4 Bronze oilless ram 
bushing 
5 Five steel tie rods The 
Industrial Publishing 
Corporation 


812 Huron Road «+ Cleveland 15, Ohio 


PRICE $5.00 











DEVICES, INC. 


4401 W. Kinzie St., Chicago 24, Il! 














directly in line with plungers. Suc- 
tion and discharge valves are inter 


changeable. Bolted forged steel 
valve covers. Suction and discharge 
openings on both sides of cylinder. 


co 
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LEAKPROOF ACCUMULATOR 
. . uses free piston 


Designation: Model 30001 

Features: Long seal life with no air 
or oil leakage. Free piston has 
three O-ring seals. Air or oil 
trapped between two given seals 
s automatically discharged to its 
respective chamber during each 


piston stroke. End caps use same 
O-ring as piston, reducing spare 
part inventory. 


3 
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AIR COMPRESSORS 
... for 8 to 650 cfm 


Designation: Hydrovane Rotary 


Features: Wear-resistant rotor 
blades prevent serious compressor 
damage. Long, efficient life. Dis- 
placement, 8 to 650 cfm. Sizes 2 
to 125 hp. Pressures to 125 psi. No 
exposed belts or couplings. Oc- 
cupies little space. 
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all STEEL 


New Fulflo all-steel, piston 
type, oil relief hydraulic by- 
pass valves combine proven 

features with the advantages 
of all-steel construction in 


flange models from 1” to 3”. 


ALL-STEEL, ALL-BRASS OR 
OTHER COMBINATIONS FOR 
POSITIVE AUTOMATIC 
PRESSURE CONTROL YOU CAN 
DEPEND UPON AT ALL TIMES 


Fulflo Valves feature shear-closing 
action for quiet, non-chattering 
operation. They offer greatest safety, 
matched to job conditions. Priced 
right for O.E.M. use... built right 
for superior replacement service. 


e Standard and flanged models e Just 6 
springs for pressures to 500# e Steel, cast 
iron or brass bodies e Brass, steel or stain- 
less pistons ¢ Pipe sizes to 3” 

e Specials to your requirements 


COMPLETE CATALOG FREE ON REQUEST 


THE FULFLO SPECIALTIES CO., INC. 
415 Fancy Avenue, Blanchester, Ohio 





150 cfm at 100 psi with minimum 
pressure drop. 


Specifications: Sizes from % to | 
inch NPT. Pressures to 250 psi 


NEW 
PRODUCTS 


rp 
ewood ait 


AIR FILTER Circle 334 on Time-Saver Card 


. contains Micro-Pak 


RELIEF VALVE 
. with manual control 


Designation: Super-Kleen 

Features: Removes contamination 
to five microns from compressed 
ir systems. includes Micro-Pak, a 
highly-absorbent disposable textile 


Features: Pilot-operated _ relief 
valve has knob for instant changes 
in pressure settings. Claims work 
output boost of more than 35% 


cartridge Cartridges easily re 


placed. Handles volumes of air to 


with CROSS 
HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 
speedy delivery on any quantity. . .quality-built to 
your specifications. Contact Cross Engineering 
Department, today! 


RUGGED 
DEPENDABLE 
ECONOMICAL 


CUSTOM DESTENED CYLINDERS 
FOR EVERY APPLICATION 


Try CROSS CYLINDERS 
in your operation 

low cost, dependable 
and trouble free 


ad Engineered Quality 
Lowest-°% Cylinders Availay, 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS — PHONE EA 4-5525 














WRITE «¢ WIRE « PHONE... TODAY!! 
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over “brute force” types due to 
minimum pressure drop and _in- 
stantaneous response when reach- 
ing peak load. 


Specifications: Capacities of 0 to 
20 gpm or 0 to 60 gpm. Knob 
changed pressure settings from 500 
to 2000 psi. 
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FLOW RATE TRANSDUCER 
.. «. for low flows 


Designation: Mark X 

Features: Translates fluid flows be- 
low 1 gpm into linear electrical 
signal. Used for laboratory evalua- 
tion of hydraulic system compo 
nents. Two units connected back- 
to-back, for bi-directional measure 
ments without valving. All parts 
exposed to fluid are stainless steel. 
Specifications: Working pressure, 
3500 psi, higher on order. Pres 


t. 


sure drop is 2 psi. Maximum fluid 
temperature is 250 F, higher on 
order. Senses flow to .002 gpm. 
Output is 0-100 millivolts 


a 
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AIR REGULATORS 
. . . in two sizes 


Designation: Controlled-Air-Power 


Features: Built-in pressure relief | FILTERS bad STRAINERS 


valve allows increases in down- 


stream pressure to bleed to atmos | LUBRICATION SPECIALTIES 


phere when setting is exceeded 


Regulator knob turns on one plane = 
of rotation, eliminating thread ac- a s 
tion which extends unit height. 
Specifications: For line pressures ' 
to 250 psi. Maintain downstream i 
- Fig. 1555BF Duplex Filter uses Fig. 1576 Bag-Type Pressure 
factory packaged laminated Filters feature inexpensive, 
fiber disc filtering elements completely disposable filter 
Each filter comprising duplex cartridges. For filtering fuel 
operates independently or in oil, lubricating oil and wide 
parallel. Wide range of sizes variety of fluids 
AT LEFT: Fig. 1555-41 Filter and laminated disc cartridge. High 
P flow rate; low pressure drop. Excellent micronic efficiency 
Cartridges interchangeable with all other Nugent Bag or 


Depth Type cartridges 
SSS SHEER SERRE e 


r Ve 


Fig. 1554AN-4L7 Du- e 

plex Strainers provide 

the advantage of un- 

interrupted flow, with ] 

out by-passing, while 

cleaning the strainer t 

baskets. Each strainer 

comprising duplex uses Fig. 1490AM-0 star-shaped ex- 
‘ij 7 strainer baskets tended orea strainers offer in- 


Fig. 1554A-41L creased free screen area over 


GAUGE PROTECTOR round basket type 


. . . has positive shutoff cucticendedsbntedadeiatntestisiadeeeliéesibetesaenbecsenessadants 


pressure of 0 to 50 psi, 0 to 125 


psi, 0 to 250 psi on separate units 


Wall or panel mounting brackets 4 
Gauges optional. Sizes % and %s 
inch 
Circle 337 on Time-Saver Card 1 < 
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Designation: 1100 Series 
Features: Protects from over-pres- 


Fig. 1366E Sight Flow 

Fittings for indicating 

Fig. 1575 Pressure flow of liquid in a pipe 

Fig. 1503F Multiple Pres- Feed Valveswith Sight Flow Lubrica line. Available in brass, 

= . sure Oilers are available removable gloss tor. Single units or cast iron, steel or stain- 
_— with from 2 to 24 feeds Yu" to Ya" IPS multiples to 15 less steel 


sure. For actuation from 5-2400 Oe UU USOOCOSSOSOOOOOOSOOOOSCOTOOCO OOOO eT Terre eee rr 
psi. Use of contact seals insures 
precise operation at very low set- Valuable equipment deserves the best possible protection 
tings. Automatic cut-out and cut-in that can be provided. Nugent offers a complete line of filters, 
provided. Permits wide range of strainers and lubrication specialties for this purpose. All are 
accurate pressure readings. backed by the experience and know-how gained through solving 
industry’s problems in this field for more than 60 years. For 
bulletins giving complete information on any or all Nugent 
Circle 338 on Time-Saver Card products, call or write today. 
\\SHe 
SYNTHETIC COMPOUND y . 
. . . used in O-rings 


Designation: No. 75-148 : a 3432 CLEVELAND STREET, SKOKIE, ILLINOIS 


- O- y ‘ > « y 
Features: O-rings made of high Oil FILTERS © STRAINERS @ TELESCOPIC OILERS 
strength silicone compound suited ae 
coe of tems bs 100 F : y OILING AND FILTERING SYSTEMS © OILING DEVICES 
_ , * ‘ SIGHT FEED VALVES e FLOW INDICATORS 
Continued on next page 
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psi, shock pressure 5000 psi. Made Specifications: Designed for 20 to 


in 20 and 40 gpm size. Check valve 60 psi air actuation, as well as 15 


NEW in each section. High tensil iron 
PRODUC | =) body. Balanced spools. Throttling 


notches for smooth application of 
powel Choice of detents spring 
centering, or spring offset 
imited periods up to ebster Electric Co 
high aniline oils to Racine, Wis 
Circle 340 on Time-Saver Card 


AIR CONTROL VALVES 


e 339 on Time-Saver Card - are diaphragm operated 


Features: Actuated by any 3-way 
pilot valve, instrument control, o1 
DIRECTIONAL CONTROL process timer. Neoprene-covered 
VALVES synthetic fabric diaphragms give 
. have sectional maximum flexibility and oil re- 
construction sistance. High burst strength psi instrument pressure. Will stand 
up to 125 psi intermittent actua 
tion pressure. Port sizes % through 
Ll inch NPT. 


Vaivair 


CIRCLE 240 oe ta 
Circle 341 on Time-Saver Card 
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. And you will 


receive the rules HOSE ASSEMBLIES 


booklet for the 
“ee t d 
1959 Fluid Power have permanent ends 


Features industrial and agri Prize Paper Contest Designation: Krimp-lok 
cultural use. Can be stacked up to Features: Wire-inserted woven 
6 sections. Operating pressure 2000 rayon braid. Single and double 


See hee 


Single or 2-spool 


VALVE MARSHALLTOWN 


THE RIGHT GAUGE 
FOR YOUR 
SPECIFIC NEEDS 





PARALLEL VALVE lx ON, Available in a wide variety of 
for heavy duty industrial , 2 general purpose and special 
Purpose gauges in pressure 
ranges to meet your specifica- 
tions in every particular. 


mobile hydraulic applications 


Capacity: ya. i ot 20 th /eee. 
@ PRESSURE @ COMBINATION 


: PSI + 
MAX. PRESSURE: 1500 @ VACUUM @ DIAPHRAGM 


F eatures: SPOOLS — fully balanced, self @ COMPOUND @ HYDRAULIC 
ring. accurately feathered for fine metering @ ALTITUDE @ AND SPECIAL 
eparate ball checks for eac h spool PURPOSE GAUGES 


CARTRIDGE type relief valve has hardened seat. @ DIAL THERMOMETERS 
(Vapor Tension or Bi-Metal) 


TRIPOD mounting feet for easy installation. 
CHOICE of many modifications 


WRITE G RE — te N Mfg. Co. MARSHALLTOWN MFG. COMPANY 


FOR MARSHALLTOWN 4, IOWA 
LITERATURE 405 35th Ave. N.E., Minneapolis 8, Minn. 





action - 


WRITE TODAY FOR COMPLETE INFORMATION 
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braid, and spiral reinforced hose | 
for all pressures. Perforated cover 
hose for gas-conducting service. 
Specifications: Male pipe, swivel 
male pipe, 37° and 45° flare and 
swivel nut, and straight threads 


tor SAE O-ring boss. Str: ug tht and 
angle 4-bolt split flange end 


connections, 
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PRESSURE SWITCH 
. senses psi difference 


Features: Suitable for filter installa 


tion, switch senses difference from Get this NEW Stratoflex 


5 to 140 psi between two pressures 


acl filte let and outlet and . 
peeing lige Seg gr industrial Catalog NOW! 


used on oil systems from 50 to 


e Contains complete information for specifying single and double 
1 wire and fabric braid hose along with Stratoflex industrial 
fittings. 

Includes a section on special application hose and shows 

— Stratoflex equipment for field assembly of hose and fittings 
Dia for fluid lines. 

Comprehensive Hose Selector Charts are included, along with 

easy-to-read diagrams illustrating the proper installation of 
flexible hose. 

All-new technical data section contains helpful Industrial 

Weight Charts and a Thread and Decimal Equivalent Chart. 


Mail Coupon Below for Your Free Copy Today! 


HIGH 
PRESSURE 
PORT SALES OFFICES 
Atlonta, Chicago, 


SEALED , De Cleveland, Detroit, 
conewee - ‘ Fort Wayne, 
ELEMENT Fort Worth, Houston, 
2 Kansas City, Los 
Angeles, New York, 
P.O. Box 10398 « Fort Worth Texas Philadelphia, 
6000 psi working pressure. Proof Branch Plants: Los Angeles. Fort Wayne Vee. : a 


pressure of 9000 psi gives protec ain In Canada: Stratoflex of Canada. Inc Toronto, Tulsa 
s 
thon against damage from sudden Sn Smee een ememme  ee e e 


surges and shock loads. Simple field Stratoflex, Inc. AH 
setting by external adjustment P. O. Box 10398, Fort Worth 14, Texas | 


ptens and visible dial Please send me your new 64-page Industrial Catalog: 

Specifications: k xe d a tuation Name Title 7 - | 

value of switch is 5 to 15 psi, de F 

pending on system pressure —_ | 
Address 
City Zone State 

Circle 343 on Time-Saver Card a 
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TWO MAGNETS 


that help keep a 
Fluid Power System 
Operating Efficiently 


Two powerful Alnico permanent 
magnets which energize the stack 
of grids in each 


FERAOFILTER 


MAGNETIC SEPARATOR 


As a result, Frantz FERROFILTERS 


USEFUL 
LITERATURE 


FORGED COUPLETS 


For branch connections to pipe 
lines, tanks and pressure vessels 
Screw-end and socket-welding end 
connections In sizes Ms to 2 inches 
Pressures to 3000 psi. Easily in 
stalled or modified by torch con- 
touring. Four page Bulletin CP-1- 
58 includes dimension and weight 
tables. H. K. Porter Co., Rosell« 
N. J. 

Circle 411 on Time-Saver Card 


REDUCING VALVE 

Fig. 1910, Type E, designed for 
initial presures to 300 psi with gas 
oil or water. Outlet or regulated 
spring ranges are 5-35, 20-60 and 
10-90 psi. Has reverse seating ar- 
rangement to operate as relief 
valve (1910-R). Two-color sheet 
includes features, description, oper 
ating information, valve drawing 
dimensions and parts list. Atlas 
Valve Co., Newark, N. J. 

Circle 412 on Time-Saver Card 


SERVO PRESET UNIT 


Set manually, bracket assembl) 


accommodates single or dual poten 


tiometers. Provides electrohydrau 
lic servo systems with higher ele 
trical performance. Gives longe: 
component service. Four-page Bul 
letin 36300 gives specifications, di 
mensions and installation instruc 


Descriptions, data and _ specifica- 
tions for mechanical shaft seals 
from 4% to 3%. inch diam- 
eters. Details complete line of cus- 
tom-built Roll Neck Seals. Four 
pages. Syntron Co., Homer City, 
Pa 
Circle 415 on Time-Saver Card 


FLOW DIVIDER 


Operates as pair of pressure 
compensated flow regulators to 
keep pressure drop equal across 
two cylinder openings. Low cost 
for usage where equality of flow 
within 10% is satisfactory. Also 
combines flows. Dimensional draw 
ings and cutaway illustration. Fluid 
Controls, Inc., Mentor, Ohio. 


Circle 416 on Time-Saver Card 


LIMIT SWITCHES 


Details of three types of heavy- 
duty limit switches. Catalog aids 
plant engineer, maintenance man 


and original equipment designe: 
Lists for either ac or de. Several 
actuator designs in each switch 
type. Catalog No. 84. 16 pages. 
Micro Switch, Freeport, Ill 

Circle 417 on Time-Saver Card 


extract microscopic steel particles re- 
sulting from abrasion and wear of 
moving parts; steel burrs and other 
ferrous particles. FERROFILTERS help 
prevent sticking and non-functioning 
of valves, pistons and other precision 
parts. 


tions. Servocontrol, Division of Oil 
gear Co., Milwaukee, Wis. 
Circle 413 on Time-Saver Card 
FITTINGS & FLANGES 
Catalogs, by size, dimensional 
and physical data of welding fit 
tings and forged steel flanges 
Tables for 2-inch nominal pipe 
size. Product lists. No. FDC-257 
The Babcock & Wilcox Co., Tubu 
lar Products Div., Milwaukee, Wis 
Circle 418 on Time-Saver Card 


AIR DRYER 


Dries and cleans compressed air 
Standard models to vessel capaci 
ties of 8000 scfm and 6000 psig 
All models inspected, registered 
Dewpoint, operating capacities and 
sizing graphs. Specification tables 
and model cutaway diagrams. Uses 
illustrated. Van Products Co., Erie, 
Pa. FLEXIBLE VINYL 

Circle 414 on Time-Saver Card GROMMET 


Solves low-pressure sealing prob 
lems where piping passes through 
panels up to 14 ga 074) thick. 
Needs no adhesive, snaps into 


- pressure FERROFIL 
TERS | and under made 
this way. Other low pres 

e models to 8 pipe 
site High pressure models 
to 5000 psi. also available 


Write us for 
BULLETIN PM-65 


S$. G. FRANTZ CO., INC. 


Brunswick Pike & Kline Ave. 
P. O. Box 1138 





SHAFT SEALS 

Stops leakage from pump rota 
Trenton 6, N.J. ting shafts, compressors, mixers place. 
Eliminates adjusting, repacking. 


Accommodates off-center 
Continued on page 148 
Circle $4 on Time-Saver Card 
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AIR ANYWHERE 


NO ALONG THE nae 


At a fraction of present cost 
of installing RIGID PIPING! 
5 for $9.45 


ORDER STO-1 for 
V4" TUBING; STO-2 
FOR %,” TUBING 


DRILL OR PUNCH 
TUBING AND SCREW 
IN FITTING 


SLIP “STO” ON 
TUBE AND 
SOLDER HERE 
No need NOW for complicated manifolding or 

rigid piping with this latest CLIPPARD 

MINIMATIC time and money saver! Just string 

CLIPPARD SOLDER TUBE OUTLETS like beads 

to any desired position, even on curves, sweat 

solder, drill or punch tubing and biow out chips. , 

Then simply screw in any of CLIPPARD’S large assortment of 
fittings or quick-connects, and you have outlets where you want 
them! Order NOW from nearest distributor or direct. Do you 
have our literature showing complete MINIMATICS line? 


Chippard . Ce 
ss 
Minimatic “v, 
MINIATURE AIR VALVES, CYLINDERS, 
SOLENOIDS, FITTINGS, ACCESSORIES 


Write NOW for NEW Bulletin MA >> Pat Age oe 
Chippard INSTRUMENT LABORATORY, INC. 


7386 Colerain Rd., Cincinnati 39, O. * Phone: JAckson 1-4261 


Monutacturers of Miniature Pneumatic Devices, R. F. Coils, Electronic Equipment 














Pan-Sec HYDRAULIC 

PANELS OBSOLETE COSTLY 

BOILER MOUNTING PLATES 
AND SUB-PLATES 


NOW—Hydraulic panels can be built 
quickly —easily—and for less cost with 
‘Pan-Sec’ modular panel sections. These 
precision machined sections can be 
used individually or bolted together in 
multiples of 6” to form a strong rigid 
hydraulic panel 


Valves mount directly on ‘Pan-Sec’ 
sections, eliminating costly boiler plates 
and sub-plates. A master panel can be 
piped and ready for use with any J.1.C 
standard gasket mounted hydraulic or 


Circle 74 on Time-Saver Card 


THE COMPLETE PACKING UNIT 


for Hydraulic 
or Pneumatic 
rods and 
cylinders 


MON-O-PAK’ 
CARTRIDGE 


Easily and quickly installed. 

No adjusting necessary. 

Equipped with Anti-Backlash rings. 

Includes Seal-Guard ° rod wiper. 

Low friction coefficient. 

Shock and burst proof. 

Reduces initial machining cost. 

Gives longer service life. 

Cuts machine down-time. 

Easily removed for replacement. 
Write for catalog and prices. 


HYDRAULIC ACCESSORIES CO. 
24301 Hoover Road, Warren Mich. 





FREE BROCHURE 


Complete intormation, 

plus how ‘Pan-Sec’ can 

be used with manifolds 
Write today! 


March, 


air valve even before valves are 
delivered 


Standardized ‘Pan-Sec’ panel sections 
are carried in stock ready for immediate 
shipment. Just send us the make, type 
and number of the valves you are using 
and we will send you the right sections 
for your job 


1959 





‘PAN-SEC’ NOW AVAILABLE WITH 
STRAIGHT THREAD METAL SEAL 
“CN” HYDRAULIC PORTS 

@ Withstands Higher Pressures 

@ Quicker Assembly 

@ Positive Seal of Fluids Without “O' Ring 
@ Full 360° Positioning of Elbows 


Also available with AN and SAE port 


Circle 22 on Time-Saver Card 


3 BIRMINGHAM 


HYDRAULICS INC. 


P.O. Box 291 
East Detroit, Michigan 


Representatives in all principal areas 
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Constant Flow... USEFUI 
Regardless of LITERATURI 
Pressures 
piping. For temperatures —25 to 


FLOW 250 F. Specifications and prices. 
LMR Engineering C , St. Louis 
R oom G uU L ). wae. by 7 ngineering orp oul 


Circl 1 T Saver Card 
(By-Pass & Restrictor Type) bale SOS cn Tene Saver Cus 


With Built-In Relief Valve 
MAGNETIC STARTERS 


NEMA sizes 0 through 4 for 
@ Fully pressure Lod both reversing and non-reversing 
compensated Ve anaes santo I= ttt single phase and squirrel cage mo 
@ Can replace pump * we rrr ae tors. Describes magnet coils, over- 
by providing primary : Wa , =e } | load relays, contact assembly, en- 
flow for power steer- a —_ closure types. Ratings, dimen- 
ing, feed and lubri- ee eee a ae sions, photos. Booklet EN-150. 15 
cating circuits. Typical working parts — Relief Valve is in pages. Cutler-Hammer Inc., Mil 
@ By-pass flow useable regulated flow circuit. waukee, Wis 
for secondary circuit. © For oil to 3000 psi © Pipe Sizes- Y,” to 1” Circle 420 on Time-Saver Card 
® Relief valve adjustable in 4 ranges: 


Write for 0 to 600, 100 to 800, 250 to 1500 and 
detailed information 100 to 300 psi. SILICONE PRODUCTS 


anufacturers of Hydraulic Valves and Devices Describes multi uses of silicone 


FE lu i re | Relief Valves © Check Valves © Restrictor Valves nie luding silastics. Used as raw ma 


Reguicted Flew From This Pert 





. Needle Volves © Pilot Check Valves © Special Valves terial for O-rings, seals, gaskets 
ontro ! S, inc. Pressure Compensated Flow Regulators 


hoses and other mechanical rubber 





1284 N. CENTER STREET © MENTOR, OHIO Parts. Stocks show only 10 to 20% 


Member of National Fiuid Power Assoc 


COMPLETE HYDRAULIC FLUID FILTRATION FOR Simple, Secure 
EVERY TYPE OF FLUID AND INSTALLATION ++ Leak-Tight! 


this 
FROM O TO 5000 PSI. 
FLEXIBLE 


NEW DATA SHEETS ore ready for you . . . just off the press. ; SEAL 
You will see why and how Briggs dependability under stress 
and strain proves itself “more than able” to take shock SEAT* 
and violent pressure rises and pressure drops without fatigue. 


SEE FOR YOURSELF how Briggs dependability can help lower " 
eres the secret 


your operating costs, stop erratic production and “smooth” responsive action of the 
soft, long-lasting O-ring 
seal! Instantly compresses 
seal internal and 

ss 5 - external pressures 

Write for Briggs Hydraulic Data Sheets and ovr new booklet “Lubricating Draws harmlessly around 
— dirt particles. No costly 

precision parts or extra 
end seals. Six standard 
Dryseal pipe and JI¢ 
tube sizes; 12 connection 


HYDRAULIC FLUID FILTERS 4 cimbintina ‘Rend f 


OIL FILTERS st - KEPNER PRODUCTS COMPANY 


PIOWEERS IN MODERN : Lubricating 7321 West 59th Street . Summit, Illinois 
On FULT RATION 


the way to fine, continued precision production. 


Oil Filtration’. No cost, no obligation. 





oi 
Filtration 


ee 


Send Hydraulic Data Sheets and new booklet 
“Lubricating Oil Filtration”. 











b> 
€ CHECK VALVES 


sk PATENT APPUED POR 
Circle 23 on Time-Saver Card Circle 82 on Time-Scver Card 
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compression set after 22 hours at 
300 F. Silastic LS-53 bulletin lists 
typical properties. Tables of chem- 
ical resistance to many fluids. Dou 
Corning Corp., Midland, Mich 
Circle 421 on Time-Saver Card 


“Sean? mi 


* 


GLOBE VALVES 


Overcomes problems of ever-in- en | 
creasing temperatures, pressures 
and corrosion. Lists material and 
dimension specifications, pressure- 
temperature ratings. Sizes %, 3, ', 
3%, 1, 1%, 1% and 2 inches. Pneu- 
matic testings at 300 psi can be 
specified. Bulletin DH-213. R-P & 
C Valve Division, American Chain 
& Cable Co., In Bridgeport, 
Conn. 


Circle 422 on Time-Saver Card 


DISOGRIN 


A solid polyurethane material 
displacing metal, ceramics, rubber 
Supplied in finished parts or com 
ponents. Gives tensile and tear 
strength, hardness, resilience, elon 
gation, thermal and high-tempera- 
ture properties, flex characteristics 
abrasive resistance. Bar graphs 
compare to rubber, nylon, butyl, 
neoprene. Tables list physical, elec 
trical properties. Uses including 
packings are illustrated. Disogrin 


Industries, Mt. Vernon, N. Y. You get stronger, longer-lasting components with 


» une etamp ress SHENANGO CENTRIFUGAL CASTINGS 


Even under the severest hydraulic service, you'll always get 


FLUID LINE CLAMP PLIERS 


Secures bolt while clamp is me- 
chanically closed and locked in 
place. Proper closure insured, pre- 
venting misalignment. Hands free nents. They have a uniform, pressure-dense grain which makes 
to apply nut or other clamps. for unusual strength and wearability. They are remarkably free 
Standard #8 or 10 size bolts. Il- ; : 
lustrates use. Model No. 82. TA 
Mfg. Co., Los Angeles, Calif. 


Circle 424 on Time-Saver Card Shenango offers you cylinders and all symmetrical compo- 


peak performance from Shenango centrifugally-cast compo- 


from inclusions and porosity. And you'll find a minimum of 


machining is needed to attain a maximum of finish. 


nents in a wide range of sizes, shapes and dimensions . . . in 


most any non-ferrous metal or tough Meehanite metal ... and 


MOTOR SELECTOR rough-machined or finished to your exact specifications. 


Concise data to users of ac Shenango also offers a broad range of centrifugally-cast 


motors from one through 200 hp. tubular bar stock to meet standard and specialized require- 
Includes brief explanations of ments. 

NEMA design classes, speed-fre- For the full story on Shenango’s modern centrifugal casting 
quency relationship, current and ; ; : 
torque values. Also frame selection 
tables, complete dimensions for 
standard frames, and mechanical 
modifications for frame sizes from 
182 to 6085. Photos show special 


purpose motors for use in unusual ro : , ; tifa / 
temperatures or atmospheres. Bul ’ ig ; r CENTRIFUGAL 
LA A ACAALA CASTINGS 


letin B-2103-4. Twelve pages. Re 

liance Electric and Engineering 

Co., Cleveland, Ohio. COPPER, TIN, LEAD, ZINC BRONZES° + ALUMINUM AND MANGANESE BRONZES 
MONEL METAL + NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 


Circle 127 on Time-Saver Card 


process and products, write to: Centrifugally Cast Products 


Division, The Shenango Furnace Company, Dover, Ohio 


Circle 425 on Time-Saver Card 
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New Disc Design 


GIVES YOU GREATER 
FILTERING AREA! 


RIPLEY SUMP 
STRAINER oor | 


Lhe 


3PM [| Filter Area 


5 ff as 


a 


ni 


(Gi 


y Strain 


rs provide long 
cost, trouble-free protection for your 
c equipment. Their self-cleansing 
¢€ no crevices to clog or reduce 


issembled im standard combina- 


1 maxunum filtering area in 
rated size! Available in s imp ind line 
models to meet your exact requirement 


Send for complete information today! 


RIPLEY LINE 
STRAINER 


> 


: 


Filter Area 


_ ae 


Datiiitiiiil 


> years of experience 
in the manufacture of 


creens and strainers 


Ripley “sire bretees > 


32749 Northwestern Highway «+ Farmington, Michigon 


Filter Division 
RIPLEY MANUFACTURING CO. 
32749 Northwestern Highway, Farmington, Mich 
Gentleme Please send me mplete information on 
your new disc type Sump and Line Strainers 
Name of nearest stocking distributor 


State 
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Are you using a fire-resistant fluid, or thinking 
about it? To help you pick the right fluid and to be 


reasonably happy ever after, here's a . . . 


Checklist for fire-resistant 


— BY JOHN di PIPPENGER, Double A Products Co.. 


Every use of fire-resistant fluid 
has its own peculiarities. Many 
answers on what to do must 
come from fluid, component, 
manu facturers. 
So you won't forget to ask, the 
checklist includes the impor- 
tant questions. It also covers 
well-established design, con- 
struction, and operating pro- 


cedures. 


and packing 


SAFETY 


1. Does the fluid offer fire pro- 
tection without the danger 
of causing an almost equally 
serious failure of the equip- 


ment ? 


Will the fluids 


toxic effects? 


have any 


-« Can spilled fluid harm em- 


plovees or their clothing? 


FLUID 
COMPATIBILITY 


Mixing the fire-restant fluid 
with other fluids is probably 
bad. Make certain that fille: 
pipes and storage containers 
are plainly marked with the 
name of the fluid. 


Be certain that all old fluid 
is removed before filling a 
system with a fire-resistant 
fluid. 
- Water 


may change fire- 


Manchester, Mich 


resistant fluid properties. 
Check this 


whatever is necessary to pre- 


point and do 


vent this happening by leak 
age, spilling, or condensa 
tion. 


SEALS AND 
SEALING 


Will any 
the system be harmed by 
the fluid and cause metal- 
to-metal seals to leak? 


What will the fluid do to 
static and dynamic seals? 
Should seal compound or 


of the metals in 


gland design be changed? 


Drains to catch fluid from 
leaking seals will save fluid 
and possibly prevent harm 
to workers. 


Be sure 
are made of the right com 
pound. 


replacement seals 


compounds may 
break- 
down of the fluid. Be sure 
not to get them in the sys 
tem. 


- Sealing 


cause sludging or 


SURFACE 
FINISHES 


Paints, varnishes, other fin- 
ishes may cause sludging or 
fluid breakdown. Be sure the 
fluid cannot touch them. 


2. Paint removing ability 


APPLIED HYDRAULICS & PNEUMATICS 





fluids 


of fire-resistant fluids may 
cause shorts in solenoids 
and other electrical com- 
ponents. Watch for leaks 
in these places. Don’t spill 
fluid on them. 


Better surface finishes may 
be needed on gasketed sur- 
faces. Some fire-resistant 


fluids are good leakers 


FLUID 
PROPERTIES 


How are fluid § antifoam 
properties? Better tank 
baffling may be needed to 


reduce foaming 


How do lubricity, film 
strength, pressure stability, 
viscosity index, and maxi 
mum operating temperature 
compare with what's being 
used. Operating life may be 
shorter. Better control of 
fluid temperature may be 


needed. 


Are antioxidation properties 
good? Parts not always im- 
mersed in the fluid may 
rust or corrode. 


Errosion rates may be faster 
with fire-resistant fluids. 
Check components now and 
then for this. 








Reprints of these articles on fire- 
resistant fluids are available: 
AQUEOUS BASE TYPES 

Wo. ett 


MA 


PHOSPHATE ESTER BASE TYPES 
FH. Lenaenfeld 
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Starts every time= INSTANTLY! 


no sticking, lubrication or dirt problems 


Familiar with those Monday morning epidemics of sticking valves? 
Never happens with Numatics air valves not even after months 
of idleness. Because the patented floating sleeve-lapped spool design 
eliminates the major cause of sticking moving elastic seals 
Sealing is accomplished, instead, by the precision finish and close 
tolerance between spool and sleeve. 

And no-stick, no-leak sealing is just one advantage of Numatics 
valves. Lubrication is no problem, for a Numatics valve is imper- 
vious to oil additives. They'll operate on any standard lubricant . . . 
or, they'll run dry if the application requires it. Dirt is no problem, 
either, because the file hard, razor sharp spool lands and orifice 
edges chop dirt particles to a fineness that permits passage through 
the valve without the slightest damage. What's it all add up to? 

a valve that’s more reliable and trouble-free, a valve that will last 
longer than any air valve now available. For complete details send 
for your copy of catalog #158 


NUMATICS leads the way in manifolds too 


oS 

‘ For greoter efficiency, lower cost, streamline 
your valve installations with Numatics multiple 
mount manifolds. Three types available 
individual or common exhaust and conduit in 
2 to 6 stations, 4 pipe sizes. SA Valves mount 
interchangeably, too! 


7 nc. MICHIGAN 
SALES REPRESENTATIVES FROM COAST TO COAST 


Circle 158 on Time-Saver Card 
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Eliminate human 


WILKERSON 


/ . » 
Self-draining oa 
+ 
° . 


failure! Use the 


: WILK-0-MATIC 


available 
in combos 


MOISTURE SEPARATOR 
AND FILTER 


4 Used as original equipment 
by leading pneumatic 
manufacturers. 


@ Lowest priced 

@ No diaphragms 

@ Most widely used 

@ First on the market 

@ Tested to cycle over 3 mil- 


lion times without failure 


WHEN AIR IS USED 


filter automatically drains its 
sump. No moisture accumu- 
lates, which eliminates danger 
of water re-entering air 
stream. Since visual inspec- 
tion is unnecessary, there 

is no plastic bowl to break and 
no drain line is needed. 


WHEN AIR FLOW STOPS 


moisture collected in filter's 
upper chamber is dropped to 
its sump. Unit is then in 
position to drain itself. 

Less air is wasted than with 
manual drain units. 


Extend the life of your machines and 
tools by removing moisture, and 
contaminants 
@ Requires less space than manual type 
@ No plastic bowl to break 
10-300 PS! operating range 
Up to 55 CFM—Low pressure drop 
Removes solids as small as 5 microns 
Easily serviced and maintained 


WRITE for detailed information on Had 0 Fase 
in The 


the WILK-O-MATIC and other Yellow Pages 


Wilkerson products AT® = 


THE BEADING LINE OF 


ILKERSON AIR LINE PRODUCTS 


CORPORATION 


cone he NEW 2 (NEUnaics” 1643 West Girard, Englewood, Colo. 
Circle 154 on Time-Saver Card 
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CYLINDER SEQUENCING VALVE 


Valve progressively actuates hydraulic cylinders in 
a preset sequence. It is automatically shifted from 
one cylinder to another by differential pressures in 
cylinder supply and return lines. When one cylinder 
has been actuated to its limit, valve shifts and moves 
the next cylinder in the same direction. 

To extend cylinders, 4-way valve is shifted to di 
rect pump flow to the sequence valve. With the spool 


oN 


LASS WN 
N — SSNS 


~~ 


hss 























in the position shown, oil passes through the valve 
to extend cylinder 1. When cylinder 1 is fully ex- 
tended, pressure build-up acting on the left side of 
valve spool moves it to the right. Since flow of oil 
into the enlarged portion of valve body left of the 
spool is slow, movement of the spool is also rela- 
tively slow. When spool opens port to cylinder 2, 
pressure at the left drops, and detent holds spool. 
Cylinders 3 & 4 will extend in the same manner. 

To progressively retract cylinders, the 4-way valve is 
shifted, and system pressure is applied to the rod end 
of the cylinders and the right side of the sequence 
valve. As spool moves to the right it connects the 
blind end of cylinders 4, 3, 2, and 1 to tank in that 
order. 

U.S. Patent 2,844,942, Eugene R,. Reynolds, McAllen, 


Texas. 


HYDRAULIC FORCE LIMITER 


Limits the force a pilot can apply to aircraft control 
surfaces, but permits him to override the limiting 
force in an emergency. 

During normal operation of the aircraft, valve 
spool is in neutral position, allowing a small leakage 
from the supply line. The piston-return spring applies 

Continued on page 104 
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New Miniature 


SOLENOID 
VALVES 


PAT. PENDING 


Eliminates leaks in oil, air, 


water, vacuum, chemical lines A b 


Tru-Seal saves hours in assembling piping oa — SEAL se 
installations because it enables you to fitting as SIDE 

run your pipe lines in any direction you rol ty | 
wish, quickly and easily—without having hand tight 
to recut ond re-thread piping sections 
Wherever used on air, oil, water, steam, 
vacuum or chemical lines, it seals perfectly | - or Sek einn 
of —100° F. to plus 500° F.—without the 

use of pipe dope. Its installation requires q sole park. 
only light tightening torque, thus elimi- ° Point in 
nating over-tightening damage to valves, 44 Pwned 
pumps, compressors, and other fittings . 





} 
’ 





or fitting 





For fu rther information write 


TRU-SEAL owision | is 
f 


LICK. REEDY CORPORATION leakproof 
assembly 
2008 N. Hawthorne, Melrose Park, Iii. only light 
torque 
required 








“Miller Fluid Power”’ is also a Div. of Flick-Reedy Corp 








Available in two- and three-way normally open and 
closed types, this new line of solenoid valves has a 


pressure range from 0 to 400 psi. 


OUTSTANDING FEATURES: 


@ Body and all internal parts corrosion resistant stain- 
less steel. 
@ Soft synthetic plunger insert to prevent leakage. 
@ Spring loaded plunger permits valve to be used in 
any position. 
e Leakproof welded joints. 
@ Coils available for practically any voltage require- 
ment. 
@ Coil housing—steel with heavy bright cadmium 
Shown above is 3000-clm VAN-AIR Dryer—the type used by steel, automotive, chem- pla ting. 
ical, container and other plants. Installed in compressor room it purifies and delivers @ Can be serviced without removal from media lines. 


clean, dry air to plant-wide operations. Many other capacities (see below) are also | e : ? 
available in the complete line of VAN-AIR e Ingenious magnetic structure permits greater media 


COMPRESSED AIR DRYERS flow and higher pressure ratings than comparable size 


The VAN-AIR Dryer is automatic. It purifies raw compressed air through e@ Small in size (1 
a triple-action desiccator that extracts water and dirt—then reduces moisture 
to zero-dewpoint. It entails no heat, regeneration, volume loss or carry-over Sy e Packless 
—wunder 1% pressure drop. The clean, dry, “instrument” quality of Van- 
treated air is indispensable for air controls, tools, processes, etc. as a guard 23 STANDARD 
against corrosion, pollution, dilution, freezing, etc. CAPACITIES — 
PLANT ENGINEERS! With an eye to 25 to 3000 cim 
seen ferhnas | ee Ow ALLIED CONTROL 
advantages of dry compressed air. Ask 


for brochure with dewpoint graphs. PATS. PEND. VA LV — D I Vi Ss ! o N 


VAN PRODUCTS CO. x Engineers * Manufacturers 
ALLIED CONTROL COMPANY, INC. 
5713 SWANVILLE ROAD, ERIE, PENNSYLVANIA 2 EAST END AVENUE, NEW YORK 21, N.Y. 
Circle 142 on Time-Saver Card Circle 10 on Time-Saver Card 


4" x 234")—large in capacity. 
9 . 
only 2 moving parts. 


* FOR MORE INFORMATION WRITE FOR BULLETIN V. 
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MURPHY 


SEPARATOR 
does a smooth job of 
SEPARATING and EJECTING 
water, oil, scale, and rust from 
COMPRESSED 
AIR LINES 


YOU SHOULD HAVE FULL INFORMATION 
Write now for FREE Data Sheet No. 2569 


S7NI==) 
JAS. A. MURPHY & (0., INC 


1417 EAST HIGH STREET, HAMILTON, OHIO 


NEW %,” 
SOLENOID VALVE 


for Air or Oil 
Hydraulic 


Service, 
30 to 


ULTRA COMPACT...only 4-9/16" long, 3-5/16” high, 
1-3/4" wide overall ! 

NON-CORROSIVE CONSTRUCTION ... bross and alumi- 
num throughout. 

0” RING SEALS...replaceable without disturbing 
piping. 

AVAILABLE IN SINGLE OR DOUBLE SOLENOID for all 
popular a.c. or d.c. voltages. 

3-WAY (3 port) OR 4-Way (5-port) MODELS, with or 
without exhaust speed control valves as shown. 
Standard ports are female 1/4” NPT. 


ODERNAIR's new BY Series 4%" solenoids put the answer 
° »f fluid power control problems literally in the 
r hand.Why not get the facts now? Write or wire 


pecifications, prices 


CORPORATION 


Dept. B3 400 PREDA ST., SAN LEANDRO, CALIF. 


Member National Fluid Power Association 20 
Circle 100 on Time-Saver Card 
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an equal and opposite pressure to the piston to 
balance the pressure caused by leakage. 

When the aircraft is subjected to an excessive “g~ 
load, spring-loaded weight moves down. Valve spool 
is moved to the left and fluid under pressure enters 
the cylinder. Increased pressure on the piston is trans- 
mitted to the sector, adding resistance to the pilot's 


i 








Sector 7 




















_ eee 


Aeturn Pressure 


stick movement. When the “g” load becomes normal, 
the spring returns the weight to its normal position. 

The pilot can override the force limiter by using 
an abnormally large force on the controls. This force 
causes pressure to build up on the piston and on the 
left side of the spool. The spool moves to the right 
relieving pressure in the piston chamber. The force 
limiter remains inactive as long as the pilot holds 
enough force on the controls to keep the spool valve 
in the vented position. 


U.S. Patent No. 2,849,198, Otto J. Borngesser, Herm- 
osa Beach, Calif. Assigned to U. S. Navy 


Other Patents Issued 
TRACER CONTROL VALVE 
Vo. 2,848,202, by Arthur P. Waterson, assigned to 
Le Blond Machine Tool Co., Cincinnati, Ohio. 


REDUCING RELIEF VALVE SQUEAL 

No. 2,858,805, by Clovis W. Lincoln, Wayne H. 
Watling, and William Blair Thompson, Assigned to 
General Motors Corp., Detroit, Mich. 
PRESSURE RESPONSIVE VALVE 

Vo. 2,855,947, by Norman Lee. assigned to The 
Keelavite Company Lid., Coventry, England. 
HYDRAULIC LOCKING CYLINDER 

Vo. 2,861,549, by Cornelius A. Gardener, assigned 
to Lockheed Aircraft Corp., Burbank, Calif. 
RECIPROCATING CYLINDER 

Vo. 2,861,551, by Charles Gordon Simons, Bridge 
of Allan, Scotland. 
MULTI-POSITION CONTROL VALVE 

No. 2,858,849, by Leonard F. Griffith, Assigned to 
General Controls Co., Glendale, Calif. 
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NEW SILENCER 


for air exhausts 


High noise levels are 
effectively reduced 
by a new silencer de- 
veloped by Air-Maze 
Corporation. Fits di- 
rectly to exhaust 
ports or piping. 
Breaks up shock 
waves to attenuate 
objectionable noise 
without noticeably 
impairing efficiency 
of air operated equipment. 

Standard sizes for 14¢”- 4"’- 3¢”- 14”- 34” pipe sizes. 


Write for details in Bulletin KK-657, THE 
AIR-MAZE CORPORATION, Cleveland 28, Ohio. 
Department AH-3 


Wrile...tor this valuable NEW 





BRASS MFG. CO. inc. 


OTSEGO, MICHIGAN 
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for that 


LINDBERG HAS THE RIGHT CYLINDER 





SQUAREHEAD 
““S*’ LINE 


\ feature packed 

line with the “quick 
Se feature e 
Rated 250 psi for 

air, up to 1000 psi hvdraulic 
¢ 7 bore sizes thru 6” « Stand 


irdized mounting dimensions. 


WRITE FOR BULLETIN 


viele om 3.) | 
"He LINE 


Anextra heavy duty 
hvdraulie eylinder 
* Available with or 
vithout cushions « 
Standard or 2:1 rods ¢ Bore 
es through 8 inches in 5 
mounting styles 
WRITE FOR BULLETIN 
H-1O] 


HEAVY DUTY 
“A” LINE 


\ rugged non-tie 
rod cylinder for air 
pressures up to 150 
psiand low pressure 


draulic erTvics Bore —17¢ 





1 12 inches ¢ Cushions 


OTHER CYLINDERS throug 
For fast action on optional ¢ 5 mounting stvles 
mill type cylinders or WRITE FOR BULLETIN 
specials designed to ‘10 

suit your exact needs, 

send outline of your Y) 

requirements to our 

factory. id 





MEMBER N.F.P.A. 


LINDBERG air and nyorauue ow. 


TEER, WICKW/RE & CO. 


1802 WILDWOOD AVE., JACKSON, MICHIGAN 
Circle 134 on Time-Saver Card 
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Precision Engineered 
Hydraulic Equipment 


... by the World's Largest 
Builders of Hydraulic Jacks... 


NEW, LOW COST MANUAL 
HYDRAULIC PUMP FOR 
AGRICULTURAL OR LIGHT 
INDUSTRIAL EQUIPMENT 


a Stroke 2% 

* Maximum Operating 
Pressure 1500 PSI 
Fluid Capac ity .966 
gallon with tank %% full 
Weight 22 Ibs 
Overall Height 2! 
Handle Length 20” over 
all. 174%" pipe handle 
Mounted to suit customer 
requirements 


@ Forced lubrica 
tion and internal 
bleeding for axial 
balance and to eliminate 
high pressures against 
oil seals 
® Rotate in either direction 
@e Heavy-duty roller bearings 
@ Small cube space 
© 8,17, 25 GPM at 1000 PSI 
@ Gear type, constant 
displacement 


(ole), baile) ® VALVES f 


gy ? 
* 5 4 


wiry 


e Large oil passages 

@ Close grained, high tensile alloy 
body casting 
. types of action 
Spring centered, ball detent hold 
Hardened ground spool 
Precision honed valve body 
Pressure relief valve 
Hardened seat insert for long life 


Seer aentar 


HEIN-WERNER CORPORATION 
WAUKESHA 4, WISCONSIN 
Circle 68 on Time-Saver Card 
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POST 


SCRIPTS OF 
INDUSTRY 





News about people, manufacturers 
and sales organizations 


Three new district managers 
for Marsh Instrument 

Marsh Instrument Company, Sko- 
kie, Ill. made these new appoint- 
ments: Don L. Warner to district 
manager in the Philadelphia area. 
He will direct the company’s new 


Philadelphia sales office and serve 


W arner Storrs 


in eastern Pennsylvania, New Jersey, 
District of Columbia, Maryland and 
Delaware. James Kelly to midwest- 
ern district manager. Mansur Storrs 
to New England district manager. 
He will serve, from the company’s 
Quincy offices, the states of Maine, 
Vermont, New Hampshire, Connecti- 
cut, Rhode Island and Massachu- 
setts 


Rumsey promoted 
to district manager 
Establishment of 
a Kansas City dis- 
trict office was an- 
nounced by Ross 
Heat Exchanger 
Division, Ameri- 
can-Standard. The 
new office at 5920 
Nall Ave.. Mis- 
Rumsey sion, Kas., will be 
managed by Don 
Rumsey. He was previously on the 
Chicago office staff 


Hydro-Line adds 
Pacific representatives 

Arvis Engineering Ltd., New West- 
minster, B.C. covering British Col- 
umbia; Northern Hydraulic Services 


Lid., Edmonton, Alberta, covering 
Alberta and Saskatchewan; and Te- 
glen Engineering, Los Angeles, Ca- 
lif., for the Southern California area, 
have been appointed by Hydro-Line 


Manufacturing Co., Rockford, TI. 


Two distributors added 
by Rivett Lathe 

Rivett Lathe & Grinder, Inc., Bos 
ton, Mass., has appointed Stanley 
Berg, Inc., Pittsburgh, Pa., as dis- 
tributer in Western Pennsylvania 
rhe Scott Equipment Co., Wheeling, 
W. Va., has been named West Vir 
ginia and Southeastern Ohio dis- 


tributors. 


Pittman is manager 
for Modernair operations 
Glen R Pitt 
man has _ been 
named Eastern 
Operations Mana 
ger for Modernai: 
Corp., San Lean 
dro, Calif. He was 
formerly sales 
manager of the 
Hydraulic Power 
Division of Hy 
draulic Press Mfg. Co., a Koehring 
Co. Division. Temporary headquat 
ters for Pittman is Mt. Gilead, Ohio 


Pittman 


Lexington plant 
purchased by Parker 

A plant in Lexington, Ky., has 
been purchased by Parker-Hannifin 
Corp., Cleveland, Ohio. According 
to President Paul F. Smith, Parker 
Seal Co. Division, the new property 
will help supply the rapidly-develop- 
ing eastern market for combination 
metal and rubber seals, now pro- 
duced almost exclusively in Culver 
City, Calif. 

Continued on page 158 
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TOG-OIL* 


Double-Acting, 
Toggle Linkage 
HAND PUMPS 


@ Variable Leverage 
Ratio up to 3.5:! 

@ Models for 1000, 
3000, and 10,000 P.S.! 


HY DRO-WHEEL“ 
Makes Platform Lifts 
SELF-PROPELLED 


@ Gives 360° Steering 


Safe 
Easy-to-Install 


@ Simple, 


> Rotary Pumps 
> Needle Valves 


> 4 and 5 Way Valves 


MECHANISMS CO. 


Write Dept. AP-3 


118 E. 2nd St. 
Uhrichsville, Ohio 
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TEMPERATURE 
CONTROL VALVE 


Here is a quality, dependable, and low 
cost self-actuated automatic modulating 
control valve. It's compact, self-con- 
tained; and, as part of your equipment 
or process, will eliminate the human 
factor of manual valves. Balanced sin 
gle-seated construction eliminates ef 
fect of pressure variation. Send for 
Bulletin #505. 


INDUSTRIAL CONTROL DIVISION 
STERLING, INC. 


Milwaukee 18, Wis. 


MOUNTS aad 
OPERATES cz 
ANY POSITION 


5202 W. Clinton Ave. 


HOW MACHINE TOOLS, POWER UNITS AND OTHER HYDRAULICALLY 
OPERATED EQUIPMENT CAN BE IMPROVED IN DESIGN BY THE USE OF— 


Recor of panel — Note toke-offs 
directly to motors and cylinders 
Electric junction box also mounts 
on manifold 


Front of panel — Valves and con 
trols located in orderly fashion 
Fluid lines are machined in panel 


Manifold cut-a-way 
Fluid lines are cut 
in laminations which 
are hydrogen brazed 
together. No leaks for 
the life of the machine 


Have you a valve problem 
0-10,000 P.S.1.? Send us details 


ALMO MANIFOLDS 


All interconnecting of valves 
manifold). Result 
and installation 


1 Faster, less costly installation 
and controls is prefabricated into the panel 


is important labor savings in manufacture 


2 Less service and maintenance. Ex ‘d tubing and : 
2 Less service and maintenance »xposed tubing and piping 
means failures due to accidental blows and vibration. Leaks are 
costly to locate and repair because they mean machine down-time 


3 Better engineered. Like a printed radio circuit, Almo 
manifolds eliminate trial and error assembly. The machine will 
operate when it is installed because the circuit is the way 
you engineered it 


panel with valves and 


4 Better appearance. An orderly 
“spaghetti” eliminated 


controls conveniently mounted and the 
makes your product not only perform better but look better 


Exposed 


essory 


Invitation to failure 


lines are no longer ne 


Any size — Any number of circuits 


PG (ome cele) Mee) | 7-1 ae 
11470 Kaltz — Centerline, Mich. 


Write for 
brochure 
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Everett L. Case replaces Murray, 
moving from assistant to manager ol 
compressor sales. With Worthington 
1937, held his forme: 
job since 1954. Murray joined the 
1935. 


POST 
SCRIPTS OF 
INDUSTRY 


since Case 


company in 


Murray, Case fill posts Rizzolo is now controller 
in Worthington department Carl V. Rizzolo. Jr 
k. A. Murray has moted to the newly-created position 
er of the newly-combined of controller for The Airoyal Co.., 

& Service Dept. at the Com Maplewood, N. J. Rizzolo will con- 

& Engine Division of the tinue with his duties as office man- 


gton Corp., Buffalo, N. Y ger. 


Lincoln ylinders 


he answer to the increased demand for rugged, heavy duty air and 
hydraulic cylinders. Designed for the hardest usage in Steel Mill opera- 
tion or for the hundreds of other modern cylinder applications that re- 
quire dependable efficient service. 


has been pro- 


been chosen 


AIR AND 
HYDRAULIC 


HYORAULIC RAM 

166° Stroke—10" 

Stainless Steel Rod 

1000 PSI Oil Pressure 

or Aluminum ingot Units 
On D. C. Casting Units 


WRITE FOR 
NEW 
COMPLETE 
CATALOG 


HYORAULIC CYLINDER 
Bore—24" Stroke 
000 PSI Ojl Pressure 
Lifting Capacity Equals 
600,000 tbe 
For Ol! Shale Retorts 


JACK CYLINDERS 
For Mining Operation 
” Bore—!40" Stroke 

2000 PSI Oil Pressure 


MACHINE CO. INC. 


P. O. Box 272 EDgewood 2-4689 Salem, Ohio | 


rcle 86 on Time-Saver Card 


158 


Houghton makes 
three staff changes 

William Eis- 
mann, Jr.,was ap- 
pointed manager 
of national lubri- 
cation sales for 
E. F. Houghton & 
Co., Philadelphia. 
In 1956 he be- 
came assistant to 
the research man- 
ager. For the past 


Eismann 


10 years Eismann served as Hough- 
ton’s chief research liaison on gov- 
ernment and military contracts. 
Promoted to assistant managers of 
research were Dr. Ellis Abrams and 
Paul J. Welsh. Dr. Abrams, former 
supervisor of organic research, was 
made supervisor of textile, paper, 
and organic research. Previously 
manager of product development, 
Welsh takes charge of research in 
metal working, rust preventives, and 
lubrication. 


Ormsby fills new post 

Perry F. Ormsby was named to 
fill the newly-created post of vice 
president in charge of manufactur- 
ing for Teer, Wickwire and Co., 
Jackson, Mich. Ormsby, with the 
company since 1956, was manufac- 
turing manager. 


Superior Tube creates 
two sales positions 

In order to expand its nation-wide 
sales program, Superior Tube Co., 
Norristown, Pa., appointed William 
C. Hanna field sales manager and 


.- 


yf 


Hanna Huston 


Lloyd M. Huston sales-service man- 
ager. Hanna, with Superior since 
1935, was midwestern resident rep- 
resentative located in Chicago. Hus- 
ton was previously head of the com- 
pany’s internal services. 


Expansion objective 
achieved by U. S. Gauge 


Construction of a modern, straight- 
line plant has achieved a two-fold 
objective of United States Gauge, 
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a division of American Machine and | “Os * . . 
Metals, Inc. The objective was to will it fit our circuit? 


provide more economical mass pro- 


duction and additional space for who makes it? 


new product development. This fa- 

cility at Sellersville, Pa., permits i i j 
consolidation of all mass pas pro- what SIZE does it come in? 
duction under one roof. At the same . 

time, substantial space is freed in where Can | buy it? 

older buildings for greater empha 

sis on high-precision instrumenta- 

tion controls. 


Van Schwartz joins Norgren 
Zolly C. Van 


Schwartz has been 
made_ technical 
consultant for the 
C. A. Norgren 
Co., Englewood, 


Better check the 
Fluid Power 
DIRECTORY 


Colo., and its sub 

sidiary, Norgren- 

Stemac, Ine. 

Van Schwartz Prior to joining 

Norgren, Van 

Schwartz was director of engineer- 

ing standards for the Baldwin-Lima- 
Hamilton Corp. for 12 years. 


More than 65,000 engineers keep the 
Fluid Power Directory handy. It's 


« 
» 
: 


AMY). 3 Kes 


Bell, Archer join their quick reference to the 101 ques- 


Greer Hydraulics’ staff 
Dr. Ronald Bell 
and Robert Ar- 
cher have joined 


pies 
te 
2 


tions that pop up during a hydraulic 
or pneumatic circuit design. Specif- 
ically they check the Directory for: 


UID POWER DIRECTORY 


OM pe 


Greer Hydraulics, p 
Jamaica, N.Y. ee : @ CATALOG DATA — condensed 
Dr. Bell, formerly tee specs on more than 150 manu- 


associated with facturers’ products. 


the Bell System c ‘ @ TRADE NAMES — cross refer- 
Westrex Division. enced to makers. 


Sell eae fi @ DIRECTORY—who makes what 
search physicist. Ce a for hydraulic and pneumatic sys- 

Archer, a member of the N. Y el ea ‘ tems: over 150 product groups, 
; h more than 800 manufacturers 


State University’s Technical and listed § ‘ 
isted for easy reference. 


Agricultural Institute, is a develop 
ment engineer. ; as! : © DESIGN MANUAL — circuits, no- 
ae, mographs, designs and applica- 
tions: a complete handbook for 
industrial, mobile and aviation 

systems. 


e@ LOCAL SOURCES — an index 
to local outlets for speedy sup- 
plier selection. 


Parker-Hannifin adds 
two new distributors 


Two new distributors have been ‘ : : —e 
added by the Parker-Hannifin Corp., a parE Te 

. ‘ on - = om Fluid Power Directory 
Cleveland, Ohio. The W. E. Thew Publication date: October 28, 
Supply Co., Inc., 339 South Broad- 1959 


way, Green Bay, Wis., will handle Cleclag date fer cadverticing: 

the company’s products and will be < July 24, 1959 

supplied by W. E. Anderson of : 

Milwaukee. The R. C. Hazleton Co.., 3 mpiled by the edifors of 

Portland, Me., is now stocking re Ves _ 

usable Hoze-lok fittings and indus APPLIED Hydraulics 

trial hose. It will be serviced by * 

Herb H. Walley, New England dis & Pneumatics 

trict manager yn industrial Publishing Corporation magazine 
Continued on page 160 812 Huron Rd ° Cleveland 15, Oh 
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Kobe appoints industrial 
sales representative 
William C., 
Prigge has been 
named western 
district sales rep- 
resentative for 
Kobe, Inc.’s_ ex- 
panding industrial 
sales organization. 
Prigge joined the 
company in 1946 


chief engineer since 1946, vice pres- 
ident of engineering since 1955. He 


POST eo 
SCRIPTS OF ge age go gna 
INDUSTRY Zanesville. Ohio 


Bailey appointed 
general manager 

Richard J. Bailey has been ap- 
general manager of the 
high-pressure pneumatics division of 
Airdox Cardox Products., Chicago. 


Miller fills new post 
at Racine Hydraulics 


George B. Miller has been ap 


pointed to the new post ot vice 


pointed 
president in charge of operations of Prigge 
Racine Hydraulics & Machinery. He was Cardox as a technical service representative 
Inc., Racine Wis Miller, who Corp., a part of the newly-named of the firm’s hydraulic oil well 
Racine in 1940, had been pumping system. He will work out 
of the Huntington Park, California 
plant. 


associated with 


joined company. 


Sales-engineering office 
for Electrosnap 

To serve metropolitan New York, 
Electrosnap Corp., Chicago, Ill., has 
opened an office at 30 Cran- 
berry Lane, Bethpage, L. I. This 
new operation will be managed by 
Kacil Brin, who has worked for the 
past year as a sales engineer in the 
New York territory. He joined Elec- 
trosnap in 1954 as a project engi- 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 
Re-circulating Machinery 


neer. 


Two appointed managers 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted 

Capital Filter Units are designed with 
one-piece construction no screws or 
nuts to work loose and be lost or mis 
laid. Simple and easy to clean by any 
method 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area 
Monel support supplies extra sturdiness 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type) 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im 


pervious to rust and corrosion, 


Capital 
Line Type 
Filter 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
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at Weatherhead 


Two men were appointed to man- 
agerial positions at the Fort Wayne, 
Ind., Division of The Weatherhead 
Co. William A. Hertel, with the com- 
pany since 1939, was made manager 


of government sales and engineering. 
a promotion from engineering mana 
ger. Charles Foote was made man- 
ager of the product engineering 
section. He has been with Weather- 
head since 1945 and with the Fort 
Wayne division since it opened in 


1955. 


Three sales representatives 
named by Nopak Division 
New sales representatives for cen- 
tral and southern Indiana for the 
Nopak Division of the Galland 
Henning Mfg. Co., Milwaukee, Wis., 
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is the Industrial Air Equipment Co., the midwest, covering Ohio, Ken CS 
Indianapolis. Other appointments tucky, West Virginia, and Western 

include B. L. Montague Co., Inc., Pennsylvania. Cliff V. Ostle will cov Love oy 
Sumter, for South Carolina, and er Michigan and Canada. Howard _—_ . “.. 
Industrial Electric Co., Nashville, G. Fitzpatrick will cover New Eng- ; _ 


for Tennessee. land in addition to his Metropolitan POWER TRANSMISSION 


New York territory. Stanley L. Burg 


will cover Western New York and EQUIPMENT 


Erie County, Pennsylvania 


Norris new president EASILY INSTALLED, 


of Denison Engineering 


Paul W. Norris MAINTENANCE-FREE 


has been named 
ra 


resident of Deni- 
p de oO eni Skinner announces two 


son Engineering management appointments FLEXIBLE 


Division, Ameri- 
can Brake Shoe, : Two changes ee 


Co.. Columbus, were made in the ee 
Ohio. With Deni Electric Valve Di Request 
son 25 years, he ' } vision of The Reo Catalog 
Norris was vice presi- Skinner Chuck “ c-58 
dent and general Co., New Britain 
manager since 1957. Norris served Conn. William J : : 
j : : lek 10 Bores (mox.). .. Ae” 10 9% 
as director of sales and a vice presi Bloudek, tor OM ins cae ee” to 21%" 
dent from 1953 until named to his years a sales en Wt. ... Ya oz. to 1500 Ib 
former position Bloudek gineer in the com- H.P 1/20 to 425( 
pany's Mid-West Torque (static). 1% to 5100 ft.-Ibs 
office, was named sales manager. * 
Anders Anderson, named as sales 
Four sales changes office manager, will be in charge ol 
made by Republic 


VARIABLE 
SPEED PULLEYS 


internal sales, quotations, proce 


Four sales territory changes were dures, deliveries and customer ser\ 


made by Republic Manufacturing ice. He has been with Skinner since Request j 

. ~y . ; a 2 

Co., Cleveland, Ohio. George A. 195 >. Catalog be 
P-58 3 me 


Harrison has been transferred to Continued on next page 


Bores (mox.). “Y" wl 
0.0 . ...3” to 13%" 
Belt Sizes , Ato 2% TW 
Speed Ratios. 1-1 to 6-1 


Again Available! sesateiiaii 


First printed in July 1954, 5000 

opies of this popular booklet TPP universar 

JOINTS Request 
mpanies and individuals. A yawn | Bulletin 


rs¢ ; tt j 820 


vere bought by more than 800 


second printing m ikes this cou 
ivailable to vou 
Bores 
Hub Dio 
Static Torque 
$1.50 per copy 40 to 130700 in.-lbs 
H.P. (100 rpm % to 207 


SHAFT 
Table of Contents MOUNTED 
Section I Moisture in Air Lines 29 osan 
Air Properties and Distribution System Accessories 31 Request REDUCERS 
Characteristics Air Hose 37 Catalog 

Introduction Section Ill R-58 a ma 

Atmosphere and How We Power and Working 
Use It Elements 18 Models From Stock 

(,as Laws; Adiabatic and \ir Cylinders . Secods B to 425 RPM 
Isothermal Compression Introduction to Air Valve HP Fractional to 120 

The Efficiencies and What Poppet Type Air Valves Rotios Single 4.5:1 Nominal 
They Mean Sliding Plunger Type Air Double 14.7:1 Nominal 
Section Il Valves 98 Hollow Shofts 1% to SMe in 


The Distribution System Diaphragm Air Valves ’ 
Introduction—Friction, Leaks 2 Index } Write Today! 


How to Figure Friction Losses 23 Index of Tables and Charts 
APPLIED HYDRAULICS & PNEUMATICS LOVEJOY FLEXIBLE COUPLING C0. 


ORDER FROM 812 HURON ROAD e CLEVELAND 15, OHIO 4839 WEST LAKE STREET + CHICAGO 44, ILLINOIS 
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Promote three at Parker 


Promotion of Paul F. Smith from 
general manager to president of 
Parker Seal Division, Culver City, 
Calif., headlined three recent per- 
sonnel changes. Scott A. Rogers, 
assistant general manager. became 
vice president, and T. J. MeCuistion 
sales manager, was made sales vice 


president. 


Garlock names Waples 
as new board chairman 


New board chairman at The 
Garlock Packing Co., Palmyra, 


N. Y., is Robert M. Waples, an 
employe since 1915. Replacing 


@in reciprocating pumps 





Darcova 48° Bevel Type Pumcup 











Waples McMullen 


Waples as president is a former 
vice-president, A. J. McMullen. He 
was president of the U.S. Gasket 
Co. from 1942-1955 when it was 
With Darcova Pumcups in your cylinders, there’s less fluid acquired by Garlock. Waples was 
slippage. High volumetric efficiency is maintained and president since 1955. He succeeds 
Pumcups outlast other packings at least 3 to 1! There’s less George L. Abbott as chairman. 
down-time! Lower power cost! Smoother operation! Less 


@in air and hydraulic cylinders 


maintenance and replacement! 
Longer life is the result of truly advanced cup engineering, New distributor appointments 
including 100% nylon composition, plus a choice f types, a : ; ‘ . 
es The Rains Co., Salt Lake City. 
textures and precision sizes to exactly match fluid, cylinder, : : . 
. Utah, is the stocking representative 
ages: for its state for Skinner Electric 
These same factors contribute to prolonged high efficiency by Valve Division, New Britain. Conn 
permitting full advantage of the “cup principle’. Thus fluid pres- 
sure always keeps Pumcups snug against cylinder wall, despite Lynn MeGuffy 


pressure and temperature conditions. 


Co.. Inc.. Shreve 
eventual wear, while the total frictional load is minimized. port, La., will represent the Indus 
trial Silencer Division of Burgess 
Manning Co., Libertyville, Ill. in 
Southern Arkansas, North Louisiana 
and Northern Mississippi 


DARLING VALVE & MANUFACTURING CO. Colliflower, Inc., Endicott City 


Williamsport 15, Pa. Marvland, as representatives in 
Marvland and Virginia: and A. F. 
Woolsey, Seattle. Washington, as 


TRADE MARK representative in Washington, Ore- 


gon and Idaho. for Petch Manu- 


Send for Bulletin 5503. It will give you a// the facts. 


18 O0rGrmas (OSPONHOm Cur 
facturing Co 


Air Associates, Dallas branch, is 
now a stocking distributor of Re- 


Circle 38 on Time-Saver Card public Mfg. Co.’s valves. 
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HIGH SPEED - POWERFUL GRIP 


New, improved model speeds up ali repeat operations—mill- 
ing, drilling, tapping, punching, bending, riveting. Both hands 
left free to produce more! Light squeeze to 2250 pounds pres- 
sure! Extra thick jaws for attaching jigs. Jaws open to 3-inches; 
1/16” to 5/8” maximum travel. Complete with ‘oot control, 
air hose and fittings........ $44.00 
os 
SPEEDY ee «SPEEDY 2% SPEEDY 
AIR AIR FILTER ~ 7 
REGULATOR atte stink (RO: 


free air ‘ | 
No. 140 $4.00 . I 


Order from Your Supplier or Write for Air Tool Catalog 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 


& 
"ALL MEAD Dura-Life CYLINDERS 


New line of Mead air cylinders, with 


I ring h le | trict 
ever ram ye aring 0 5 5 
eases triction CUSHIONS 


alignment, 

Quick-detachable bearing at 
cartridge to replace ram seals NO 

in minutes. Adjustable, con- 

vertible cushions, non-cush- EX TRA 
ions or semi-cushions at either COST 
or both ends. Universal cylin- 


ders with interchangeable mounts (200 
PSI). Millions of cycles prove they will take 
it. Get complete data from... 


16 sizes, mounts ee 


4114 N. Knox Ave. 
Dept. AH-39 


SPECIALTIES COMPANY Chicago 41, Illinois 
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Hand 
Hydraulic 
Pumps 


© Single and Double Designs 
to 20,000 psi 


© With or Without Reservoir 


CATALOG NO. 160 


160 cubic inch reservoir with 8”x 8” base plate and 18” 
long handle. 
Available with optional size pistons %”, 1%”, 4%”, 1” and 


We specialize in the manufacture of hand pump units 
which operate in temperatures from —65° F. to +-160° F. 
and with any capacity reservoirs required. Pumps can be 
furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with 1%”, 4%”, 1” or 
available in stainless steel. 


2” piston is now 


for additional information write: 


WILLIAM S. PINE 


’ 


hydraulic hand pumps for 1001 uses 


1635 East 22nd St., Los Angeles 11, Calif. 


hd VORA udics 


of eubie 

ers. These cylinders 
virements of 

tion. SAVE 
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NEW WEAVT DUTY 
SLIDING PISTON 
4- WAY VALVE 


able Yer 
| ¢ sed Center. 3000 
No. HP-30 wallatle with serine totes 


bi Psi ae gape a. PUMP tlow GPM. Order either 2000 or 3000 
F V 
2000 PSI type $24.50 


» per cycle. Neo. HP- 3U 688 3000 PSI type $32.75 





STRATO POWER -— 
AYO. PUMP 
500 RPM of 3000 PSI. re 


me Aporex. Gov't va $75 595 


H-48U — Used 





poner RE No. HON ~NEW PQS 
"= 

NOTE: We stock the lorgest ON- THE- a 

SHELF stock of Hydraulic Equip. in je for utet + throttle ntrol 

the World. Stocks include Hydraulic ° o4 naster & slove, Sere 

Pumps, Volves, Cylinders, Motors, troke 4 aft 

Hose and fittings of all kinds. Write en qt 96 

for Catalog section H-59 ond SAVE! tube. NEW. Cot. _Ne -H- M6 38 


te te et 





Angeles Wrhse 

















Hydraulic Design and 
Development Engineers 


Project 
Engineers 


GROWTH 
OPPORTUNITIES 





A fast-growing division of a major corporation has several high-level 
openings in the New England-New York area for outstanding hydraulic 
engineers. These are permanent positions involving work on both mis 
sile systems and commercial applications. They offer unusual oppor 
tunities for personal advancement and professional recognition. Salary 
levels are attractive and are reviewed periodically. 


e HYDRAULIC CIRCUIT DESIGNER ... to design and develop com- 
plete hydraulic circuits and systems for missile ground-support and 


commercial transportation applications 


* SERVO SPECIALIST - PROJECT ENGINEER .. 
velop electro-hydraulic mechanical systems that will 
problems in power regulation and control. 


e HYDRAULIC VALVES - PROJECT ENGINEER ... to supervise de 
sign and develop a whole new series of low-leakage, high-pressure 
sliding-spool-type valves for critical applications 


solve complex 


All of the above positions require a Mechanical Engineering degree or 
equivalent. Applicants must have a record of proven performance in 
their speciality 


7 
Our employees are aware of this advertisement 
. 


Please send complete resume, including salary requirements, to 


APPLIED HYDRAULICS & PNEUMATICS 
BOX 3859 


. to design and de- 








ereeeeeeeeacsece 





now 
available 


2nd printing 





AIRCRAFT 
HYDRAULIC DESIGN 


© The first book dealing with hydraulic component and system design for 
iircraft and missiles, has been written by a leading air- 


high-spe 


ed piloted 
ngeineer De 


asic equations including those relating pressure gradient, 


eloped from practical and theoretical material, the book 


velocity, fluid density, and viscosity. 


$4.50 


mensions, flow rate. 











10 or more $4.00 per copy 
The Industrial Publishing Corporation 
812 Huron Road 


Cleveland 15, Ohio 


| 


| 
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THE 
MARKET PLACE 


When replying to a box number in the 
Market Place, address your letter to Ap- 
lied Hydraulics & Pneumatics, 812 Huron 
oad, Cleveland 15, Ohio. Attention: Box 
No. 





LINES WANTED 
Manufacturers’ representative Upstat« 
New York and New England wants an 
additional line in the fluid power field 
for all or part of this territory. Write 
Box 3159, APPLIED HYDRAULICS & 
PNEUMATICS. 


SALES ENGINEERS 
WANTED 


Rapidly growing Midwest company 
has openings for two expe Sena hy- 
draulic sales engineers for well estab- 
lished territories: Chicago and Metro- 
politan New York. Salary, commission, 
traveling expenses and other benefits. 
Furnish complete background. All 
replies kept confidential. Write Box 
3259, APPLIED HYDRAULICS & PNET 
MATICS. 


LINES WANTED 
Manufacturers’ representative for 
Texas, Oklahoma and Louisiana needs 
line of hydraulic cylinders up to 3000 
psi. Have established territory. Have 
immediate requirements for 2500 and 
3000 psi. Write Box 3359, APPLIED 
HYDRAULICS & PNEUMATICS. 

MANUFACTURERS’ REPRESENTATIVE 
AVAILABLE 
Experienced in sales and application 
of fluid power equipment to user and 
O.E.M. accounts, San Diego area 
Prefer pumps, filters, flexible tubing, 
hydraulic & pneumatic instruments, 
valves, yess switc hes, airborne and 
ground handling. Write to Box 3459, 
APPLIED HYDRAULICS & PNEUMATICS 


FOR SALE 

Vickers Pressure Relief 
Nos. CF-16-B, CF-16-C, 
Complete with flanges. Brand new 
$80.00 each. Write to Box 3559 
APPLIED HYDRAULICS & PNEUMATICS 


Valves, Part 
CF-16-F 


SALES REPRESENTATIVES 


Wanted By National Manufacturer 
of Hydraulic Equipment 
Manufacturer of valves, special large 
bore cylinders, power units and 
pumps, wants representatives, experi- 
enced in the sale and application of 
such equipment, in the following 
areas: Memphis, Tennessee; Georgia 
Florida; Louisiana; Fort Worth, Dallas 
and Houston; Virginia, North Caro- 

lina; and Denver, Colorado. 
Write Box 3659, ApPLIED HYDRAULICS 
& PNEUMATICS 


DISTRIBUTORS WANTED 


Manufacturers agents and distributors 
for a quality line of Flow Control, 
Check, and Needle Valves, sizes from 
%” to %” pipe, in brass and steel for 
pressures of few PSI to 5000 PSI 
Desirable industrial territories open. 
For further information write to: Box 
3759, APPLIED HYDRAULICS & 
PNEUMATICS. 


APPLIED HYDRAULICS & PNEUMATICS 
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Accessory Products Co 

Ace Products Co. 

R. P. Adams Co. Inc 

Adel Precision Products Division General Metals Corp. 
Aero Supply Mfg. Co 

Airmatic Valve, inc. 

Air Maze Cor 

Air Mite Devices, Inc 

Alemite Division, Stewart-Warner Corp 

Allenair Corp. 

Allied Control Valve Division Allied Control Co. Inc 
Aimo Tool Co 

American Standard, Industria! Division 

Anchor Coupling Co. Inc 

Arrow Tools, Inc 

Auto-Ponents, Inc 

Automatic Switch Co 


Barco Mfg. Co 

Barksdale Valves 

Bell & Gossett Company 

Bellows Company 

Benton Harbor Engineering Works 
Birmingham Hydraulics 

a Filtration Co. Division, Bowser, 
w Brown Corp 

Bruning Company 


Cc 


Capital Engineering & Mfg. Corp 
Cardwell Machine Co 

Chemiquip Co 
Chicago Rawhide Mfg. Co 

Chicksan Co. 

Clippard Instrument Laboratory, inc 
Commercial Filters Corporation 
Commercial Shearing & Stamping Co 
Cornelius Co. 

Crane Packing Co 

Cross Mfg. Co 


D 


Darling Valve & Mfg. Co 

Denison Engineering Division, American Brake Shoe Co 
Detroit Coil Co 

Detroit Power Coupling Co 

Dollinger Corp 

Dukes Hydraulics 

Dunham-Bush_ Inc 


Eagle Signal Corp 

Eastern Industries, Inc 
Eastman Mfg ° 
Electro-Snap Switch & Mfg 


Fisher Controls, In 
Flodar Corporation 

Fluid Controls, Inc 

S. G. Frantz Co., Inc 
Fulflo Specialties Co. In 
Fuller Company 


Garlock Packing Co 

Gast Manufacturing Corporation 
Glassco Instrument Company 
Goshen Rubber Co., Inc 
Greenlee Too! Co 

Greer Hydraulics, Inc 

Gresen Mfg. Co 


Hall & Hall, Ltd 

Hanna Engineering Works 

Hannifin Co A Division of Parker-Hannifin Corp 
Hansen Mfg. Co 

Hein-Werner Corp 

Helicoid Gage Division, American Chain & Cable 
Hoke, Inc 

E. F. Houghton & Co 

Humphrey Products 

Hunt Valve Company 

Hydraulic Accessories Co 

Hydreco Division, New York Air Brake Co 
Hydro-Line Mfg. Co 


Imperial Brass Mfg. Co 
International Packings Corp 


Jamesbury Corp 
Johns-Manville 
” 


Keelavite Rotary Pumps & Motors. Ltd 
Kepner Products 


March, 1959 
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Gor High Speed Rotating Connections on 
SPINDLES e CHUCKS e CLUTCHES 





BARCO . = 


NEW 
TYPE D 
REVOLVING 
JOINT 








UP TO 10,000 RPM! 


Use Barco’s new TYPE D Revolving Joints where- 
ever you need high speed, low torque, leakproof 
rotary connections for air, hydraulic, or coolant lines 
on clutches, machine tools and other equipment: 


@ LIGHT RUNNING! Bal! bearing design for low torque and mini 
mum wear 
LEAKPROOF! Thanks to Barco’s static O-ring seal 
PRECISION-BUILT! Al! parts machined to close tolerances. Parts 
interchangeable and easily renewable 
COMPACT, DURABLE! Easy to install where space is limited 
Overall length, 3's". Built for rugged service 
WIDE SPEED RANGE! Up to 10,000 RPM. For pressures to 300 
psi (air) of 3000 psi (hydraulic). Economical TYPE E available 
for up to 2,500 RPM. SEND FOR CATALOG SHEET 308 


BARCO MANUFACTURING COMPANY 


532D Hough Street . Barrington, Illinois 





Manifold 
Mount 


VALVES 


For any type of operation... there's a Versa Control Valve 
available for manifold mounting. These efficient, compact Control 
Valves are ideal for incorporation as original equipment. They can 
be installed directly on equipment or mounted on standard Manifold 
Piates (or Sub-Plates). 

Versa Manifold Mount Valves are available with any type of 
actuating device, in sizes from 1/8” to 1” NPT, in 2-, 3-, 4, and 
5-Way Types, and for pressures from partial vacuum to 500 PSIG. 


Over 110,000 Variations... 
Available for Immediate Delivery! 





VERSA PRODUCTS COMPANY INC. 
248A SCHOLES STREET, BROOKLYN 6, N.Y 














Circle 143 on Time-Saver Card 





ADVERTISERS’ INDEX 





L & L Manufacturing Co 
Benjamin Lassman & Co 
Lincoln Machine Co 

Linear, Inc 

Lisle Corp 

Logansport Machine Co., Inc. 
Lovejoy Flexible Coupling Co 


Jas. P. Marsh Corporation 
Cc. W. Marsh Co 
Marshalltown Mfg. Co 
Marvel Engineering Co 
Manning-Maxwell & Moore 
Mead Specialties 
Mechanical Air Controls, inc 
Mechanisms, Inc 

Miller Fiuid Power Division, Flick-Reedy Corporation 
Minnesota Rubber Co 
Modernair Corporation 

Jas. A. Murphy & Company 


N 


National Seal Division, Federal-Mogul-Bower Bearings, Inc. 
New York Air Brake Co. ; 

C. A. Norgren Co 

Wm. W. Nugent & Co., Inc 

Numatics Operating Vaive 


Ohio Carbon Co 
Oilgear Company 
Ortman-Miller Machine Co., Inc 


Page Belting Co 

Palley Supply Co 

Parker-Hannifin Corp. 

Parker-Hannifin Corp., Mobile Equipment Group 


Parker Fittings and Hose Division, A Division of 
WHERE COMPRESSED AIR si." 
Parker Seal Co 


A Division of Parker-Hannifin Corp 
Pathon Mfg. Co 


eo William S. Pine 
Plastic & Rubber Products Co 
Protective Closures inc 
MUST BE - ret ec 
eee 
~ 


This coffee vending machine is motivated by com- Racine Hydraulics & Machinery, Inc 
pressed air supplied by a B&G Compressor. Obviously min We co Co 
in an application of this kind, the air must be absolutely Rivett, Incorporated 
Roper Hydraulics, Inc 
oil-free Ross Operating Valve Co 
The lightweight, compact B&G Air Compressor 
. ‘ ali ates : y 
doesn't need lubrication of any kind—eliminates an oil S-P Manufacturing Corporation 
separator ends expensive lubrication maintenance. A. Schrader's Sons, Division of Scovill Mfg. Co 
a) . =. . Sheffer Corp 
Che carbon-graphite piston rings and skirt operate a Trensane Parnes Go 
- <3 } » finis 7 »evlinder walls. Snap-Tite, Inc. 
years without destroying the finish of the y aid ‘ Soenet Tool &’ Mig. Co 
B&G Oil-less Compressors are available in a complete ee Co 
' ‘ 
line of portable, tank-mounted and tankless models. Stratoflex, Inc 
Sun Oil Co 


FEATURES T 
. Heavy duty, pro- Teer-Wickwire & Company, Lindberg Air & Hydraulic Div. 
j 4 Texas Company 
tected integra Titeflex, Incorporated 


motors Tomkins-Johnson Co 
Tru-Flate, Inc 

, Carbon-graphite Tru-Seal Division, Flick-Reedy Corporation 
piston rings and 


skirts U 


. Dry valve con- ents United Aircraft Products 
U. S. Gasket Company 
eneeren Plastics Division, Garlock Packing Co 
. Safety valve 


v 
Bi-metal cylinder 


7 Van Products Company 
head Versa Products Co., Inc 
Blast cooled Vickers, Inc 
Division Sperry Rand Corp 
Combined after- Aero Hydraulics Division 
cooler, pulsation International Division 7 
h Machinery Hydraulics Division 
chamber, moisture . : . on Vickers-Armstrong Engineers, Ltd 
separator Send for Catalog GO-1156. Victor Equipment Co 
Henry Vogt Machine Co 


© 
Ocb-€e4as Waterman Engineering Co 

Watts Regulator Co 
Webster Electric Company 

AIR COMPRESSORS woigen teat Co 
Weston Hydraulics, Ltd 
Wilkerson Corp 

BELL & GOSSETT COMPANY 
Dept. FQ-66, Morton Grove, Illinois 
ircle 19 on Time-Saver Card 


Young Radiator Company 
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SHUTOFF 
1500 PS 1... 


WITH ASCO’S 2-WAY HIGH PRESSURE SOLENOID VALVES 


For Pressures to 3000 PSI: Modified designs are 
available, suitable for handling nitrogen, hydrogen and 
oxygen at temperatures to minus 350°F. Furnished in 4” 
to 1” sizes, valves can be supplied with explosion proof 
; solenoids, and may be designed for operation on 24 volts 
Features: D-C or other voltages as required. 











The ASCO Bulletin 8223 solenoid valve is a heavy-duty 
type designed for tight shutoff at high pressures. It is espe- 
cially suited to hydraulic applications, such as hydraulic 
lifts and elevators — and missile launching platforms. 


Operates in any position , . . . 

perates 7 These all stainless steel valves are especially suited for 
Ope rating Characte ristics: Pre ssures to 1500 PSI. use on missile ground support equipment. 
lemperatures to 200°F. Pipe Sizes—'2” to %”. N 02 , col £ 

; : : : = New! Cats No, 2 “overs » ASCC a 

Low Power Consumption: Continuous Duty Coils — ae, e Writ te the A a bd 
rated 10 watts D-C: 10.5 watts A-C. Solenoi alves. rite for your copy today. 
Standard, Watertight or Explosion Proof Solenoid 
Enclosures: May be rotated 360° for easy installation. 
Large flow capacity: Valve will handle air, gas, water, 
light oil and other non-corrosive fluids. Available nor- 
mally closed, valve features teflon dise and stainless 


For Immediate Delivery .. . 


World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


steel magnetic parts. 


Automatic Switch Co. BR: k\W¥ 


50-B Hanover Road, Florham Park, New Jersey * FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
Circle 16 on Time-Saver Card 








FLUID POWER DIRECTORY 


1960/1961 


will it fit our circuit? 

who makes it? 

what size does it come in? 
where can | buy it? 


Better Check the 


FLUID POWER 
DIRECTORY 


More than 65,000 engineers keep the Fluid Power Directory 
handy. It’s their quick reference to the 101 questions that 
pop up during a hydraulic or pneumatic ircuit design 


Specifically they check the Directory for 


e CATALOG DATA—condensed specs < 


manufacturers products 
e TRADE NAMES—cross referenced to makers 


e DIRECTORY—who makes what for hydraulic and pneumat 
systems: over 150 product groups, more than 800 manu 


facturers listed for easy reference 


e DESIGN MANUAL—circuits, nomographs, designs and 
applications: a complete handbook for industrial, mobile and 


aviation systems. 


e LOCAL SOURCES—an index to loca utlets for speedy 
supplier selection 


Now in preparation: the 1960/61 
Fluid Power Directory 


Publication date: October 28 
1959 


Closing date for advertising 
July 24, 1959 


APPLIED Hydraulics & Pneumatics 


r] 


812 HURON STREET e@ CLEVELAND 15, OHIO 





